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Electric Firing of High Explosives. 





Dr. Gro. H. BENJAMIN. 





All modern high explosives are now almost 
universally exploded, by the agency of elec- 
tricity. 

In fact, without the electric current, the 
uses to which such bodies can now be put, 
would be very greatly limited. The old- 
fashioned firing trains and fuses have long 
since almost entirely gone out of use, and 
with many of the more powerful explosives 
of to-day they would be of no use, as explo- 
sives such as dynamite, nitro-glycerine, nitro- 
gelatine and gun cotton do not explode upon 
ignition, but must be detonated, that is, sub- 
mitted to a shock more or less intense de- 
pending upon tbe particular material which 
it is desired to explode. 

The modern practice is to ignite detonating 
powder or fulminate by an electric current 
transmitted through a portion of platinum 
wire imbedded in detonating powder or ful- 
minate. The detonation of the material in 
the fuse is transmitted to the explosive, and 
its full effect is realized. That is to say the 
explosive agent is immediately transformed 
from a solid (gun-cotton, nitro-gelatine) semi- 
solid (dynamite) or liquid (nitro-glycerine) 
into a gas, the amount of and rapidity with 
which the gas is generared, determining the 
explosive quality of the material. Explosives 
may likewise be divided into two classes: 
shattering compounds, 7. e., those mention- 
ed in which the generation of gas is instan- 
taneous, and rending or shattering com- 
pounds, such as black powder in which the 
evolution of gas ismore gradual. Fig. 1 shows 
in section the construction of an electric fuse 
as commonly employed. A indicating a brass 
shell crimped around a plug F of sulphur in 


its base. B the detonating compound, 
composed mainly of fulminate of mer- 
cury. CO insulated leading-in wires, form 


the source of electric energy. These wires 
are bare on the ends D, and to which is sold- 
ered, the platinum bridge Z, adapted to be 
incandesced by the passage of an electric 
current. 

Fuses have likewise been constructed for 
use with static currents, in which case the 
platinum bridge is broken and the ends 
slightly separated. On the passage of the 
current the spark leaps across the gap, igni- 
ting the fulminate in its passage. 

Such fuses are now but little used, for the 
reason that they are dangerous. In firing a 
number of charges one may fail to explode, 
and such failure not be noticed, and subse- 
quently exploded by the blow of a tool. 
Again experiment has demonstrated that 
high potential currents set up in contiguous 
wires (often as far off as fifty feet) will induce 
sufficient current to fire the charges of an 
independent series. Such fuses are con- 
sidered very dangerous and unreliable. In 
the bridge fuse no such failure-can occur, 
for if the bridge be broken no current can 
pass, and with all the fuses in order, no 
current likely to be induced. will be sufficient 
in quantity to incandesce the platinum bridge 
wires. 

When electricity was first used for firing 
explosives, voltaic batteries and frictional 
machines were universally employed, All 








sorts and kinds of batteries have been used, | 
but none have been found so reliable as the 
chloride of silver battery of De la Rue. 

Batteries, however, are troublesome to 
handle, and are almost invariably out of 
order when you most need them. Again 
where a number of charges are to be fired, and 
the resistance of the fuses in series high, it is, 
of course, necessary to connect up a number 
of cells in order to obtain the required cur- 
rent. As before stated, such batteries are 
troublesome to keep in order, and where 
portability and reliability is an essential are 
out of the question. Storage batteries seem 
eminently fitted for such purpose, but they 
will not stay in order without very careful 
and intelligent attention. 

Frictional machines have gone out of use 








for the reason stated, and likewise because 
they could not be depended on in damp 
weather. 

At the present date small dynamo-electric 





made years ago by Moses Farmer, Gramme, 
and others, but in every instance they were 
clumsy or unsafe to handle. 

Figs. 2,3 and 4 represent respectively an 
elevation, a side and end view of a very 
compact and satisfactory little machine made 
by the Rand Drill Company of New York. 
A represents the field magnets, and Ban 
armature of the Siemens type, C a loose 
pinion on the armature shaft, which gears 
with the teeth of a vertically acting rack-bar 
G. The pinion C is toothed on its inner 
side, and is adapted to engage with a toothed 





























Fig. 9. 


collar on, and fastened to the armature shaft, 
being held in opposition therewith by a heli- 
cal spring. 

The rack-bar is shown in its lowest posi- 


which normally presses against a similar 
contact point #. When the rack-bar is 
drawn up, the circuit is closed through the 
field magnets and the external circuit. 
When the rack-bar is depressed the armature 
is rotated and the greater part of the current 
generated is used to excite the magnets, the 
resistance by this path being much smaller 
than that of the external circuit. When 
the bar strikes the spring D the short circuit 
around the magnets is opened, and all the 
current from the commutator /’ traverses the 
magnets, and external circuit ; sufficient 
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Fig. 1. 


| | 
current being generated to incandesce from 
sixteen to twenty fuses in circuit. The loose 
pinion on the armature shaft when the rack- 
bar is raised slips over the fixed collar on the 
shaft, and the armature is not rotated. 

Figs. 5, 6, 7 and 8 show the application of 
electric and powder fuses to explosive car- 
tridges, Figs. 6 and 7 the perforating fuse 
rods, forced down into the cartridges, for 
the purpose of making openings in which 
to insert the exploders, as shown in Figs. 
5 and 8. 

The particular explosive cartridges shown 
in the cuts are manufactured by the Racka- 
rock Powder Company (Rand Drill Gom- 
pany, of New York), and consist of a solid in- 
gredient and a fluid ingredient. The dry car- 
tridges are saturated with the fluid before 
using, in the manner shown in Fig 9. The 
cartridges are placed in trough-like boxes, 
and the liquid poured over them. The com- 
bination of the two materials, each perfectly 
harmless when alone, makes one of the most 
powerful explosives known, and which pos- 
sesses the very great advantage over all 
others that it is safe to ship and handle, and 
can be stored for any length of time, without 
injury or deterioration. The great explosion 
at Flood Rock was accomplished mainly by 
the use of this material. 

The application of electric fuses to all 





classes of explosives is making rapid strides. 
Modern warfare demands the employment 
of such agents. Both in this country and 


machines are used for furnishing the re-| tion, its end pressing against a flat spring D throughout Europe much attention is being 
quired currents. Dynamo machines were | provided with a platinum contact point, | devoted to the subject, and there is undoubt- 
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edly a wide field for the application of in- 
ventive talent, both in devising and improv- 
ing the many devices required. 
——_>e——__ 
Practical Notes Concerning the Construc- 
tion, Use and Management of Storage 
Batteries. 





By A. RECKENZAUN. 

There are at the present moment indica- 
tions which tend to give one the idea that 
the manufacture of storage batteries is fast 
developiag into a great industry, and if the 
existing rate of advance is maintained, we 
may expect that this new industry will soon 
become one of rational importance. Eug 
land is now the only country io which sec- 
ondary batteries are produced on a sound 
commercial basis, and the progress which 
has been made is in a great measure due to 
large pecuniary sacrifices during the early 
stage of development. By small and appar- 
ently insignificant steps, and with great ef- 
forts and much unnecessary Jabor, have 
these batteries been brought to a certain 
state of perfection, and there can be no 
doubt that further improvements will yet be 
brought about; but such improvements will 
be sought in the direction of increased dura- 
bility and reduction in cost of manufacture. 

The premature confidence reposed in sec- 
ondary batteries was long ago destroyed by 
early failures. Successes during the last two 
years, however, have had the effect of parti- 
ally re-establishing contidence, and we may 
regard itas a happy incident that a reaction 
did not set in suddenly, for in that case 
there would have been a rush for the article, 
and in the attempt to satisfy too great a de- 
mand, without the requisite means of sup- 
ply, inferior articles would probably have 
found a market. 

How far the storage batiery has re-estab- 
lished itself in public favor may be gathered 
from the fact that some £60,000 worth of 
storage batteries have been legitimately 
ordered and sold during the past twelve 
months, This represents in the aggregate 
about 1,000 tons of cells ; this amount has 
been furnished by two or three firms in this 
country ; we take no account of the tons of 
storage batteries which have not an estab- 
lished reputation, but whicb may have found 
purchasers, and others that may still pine io 
‘* purgatory.” 

The, importance and desirability of an 
economical and practical secondary battery 
has been fully recognized by all who have 
considered the subject, and it is generally 
accepted that though there is a considerable 
amount of loss in the conversion of energy, 
the undeniable convenience of a method of 
electrical storage greatly compensates for the 
attendant waste. Besides the loss of energy 
there are two other objections to the employ- 
ment of storage batteries, and these are first 
cost and depreciation. How far these ob- 
jections may be justified, how far they have 
been removed, and in what direction they 
may be still further eliminated, will be the 
theme of these notes. 

Loss of Energy.—lt was generally assumed, 
in times when dynamo machines gave an 
efficiency of only 70 per cent., that the 
losses between the shaft of the prime mover 
and the terminals of the battery amounted to 
about 50 per cent. of the available power; 
modern dynamos, however, have an efli- 
ciency of 85, and some even 90 per cent. 
But in the application of the accumulator as 
an auxiliary to an installation, we have 
neither to blame nor to credit the cells with 
the goodness or the defects of the dynamo ; 
and makers of dynamos would at once in- 
form us that the secondary battery has to 
stand on its own merits. The efficiency, 
therefore, of the storage apparatus is a frac- 
tion of the total energy supplied to it by the 
electric generator, and this fraction amounts 
to not less than ,’; of 70 per cent.; in other 
words, for every 100 watts sent through the 
cells, 70 watts at least reappear as useful 
work. 

Let us express this loss in terms of pence 
or a fraction thereof, assuming the source of 
energy to be coal at 20s. a ton converted into 
mechanical energy through a steam boiler 


and engine, consuming fuel at the rate of 5 
Ibs. per horse-power per hour. In round 
numbers, the cost of coal will come to one 
halfpenny, and since the steam horse-power 
has been found to yield sufficient energy 
through the medium of a dynamo to keep 
eight lamps of 20 candle-power incandescent, 
the light per lamp hour, as far as coal is con- 
cerned, will cost one-sixteenth of a penny. 
Through the intervention of the storage 
battery then the cost per lamp per hour, in 
fuel, is raised to nearly one-eleventh of a 
penny. ‘There is, of course, also more water 
used, and a greater wear and tear of ma- 
chinery if the plant is working 10 hours for 
charging, and the accumulators alone are 
to supply light during seven hours without 
the engine. It is, however, seldom arranged 
that the engine is to stand idle whilst the 
maximum number of lights is required, and 
when the charging machinery is working in 
conjunction with the accumulator, the latter 
serving principally as a regulator or safe- 
guard, then only part of the current generated 
by the dynamo would pass into the cells and 
the loss will be less in proportion. Against 
the objection relating to waste of energy, 


Fig. 5. Fig. 6. 


we may yet place the fact, that, when only a 
few lamps, out of many, are required to be 
alight, as would frequently be the case in 
most installations, we need not work the 
engine and dynamo, the wear and tear of 
which, as well as cost of attendance, is prac- 
tically the same whether five lamps are in 
use or as many hundred. Moreover, if the 
consumption of fuel constituted the major 
part of the cost of electric lighting, then 
with the above figures before us we may 
still stay to consider whether it would be 
wise to adopt the storage system, but we 
know that the cost of coal in large installa- 
tions is less, and in medium sized and small 
installations much less than one-half of the 
total outlay, hence the apparently big waste 
of 30 per cent. of the available power will 
appear smal] in comparison with the sum of 
items involved in electric lighting, when on 
an average we may take the value of a lamp 
hour at one half-penny, or between five and 
six times the cost of the fuel at the compara- 
tively extravagant rate of 5 lbs. per hors 
power hour and 20s. the ton. 

The foregoing is merely an example of a 
case where steam power has to be expressly 
put down for the purpose of electric lighting, 
but there are numerous instances when the 
advantages of storage batteries out-weigh the 
evil of waste entirely, where they come in 
not only as a great convenience but with ab- 
solute economy, always providing that their 
prime cost and maintenance are within rea- 
sonable bounds, which must and will be the 
case so long as the price of lead does not 
much exceed present rates and improvements 














in manufacturing processes continue to be 
effected. These favorable cases we may now 
proceed to consider. 

First.—A case where the available source 
of power is small but continuous. There are 
thousands of factories, works, or mills using 
steam power throughout the day, and where 
asmali increase of horse-power above the 
ordinary requirements will hardly be appre- 
ciated, and where the hours of darkness even 
in winter do not exceed three or four per 
day. There a dynamo may run off the 
common shafting all day with bard'y any a'- 
tention, and accurnulate quie ly in second- 
ary batteries the energy requisite for lighting 
the shops in the evening or early in the morn- 
ing. Again, there may be a small steam en- 
gine, gas engine, ora small water wheel or 
turbine running continuously for 12 or even 
more hours a day, the power of which might 
be inadequate to give light to a given num- 
ver of lamps by direct application, : ut energy 
might be accumulated during the many hours 
when not otherwise wanted ; this would vir- 
tually amount to double or treble the power 
of the source for the few hours when used 
for lighting or other purposes. 
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Fig. 7. Fig. 8. 


Seeondly.— A case, local circumstances 
being favorable, of even greater importance 
than the first, where power from a natural 
source would be entirely running to waste, 
where in consequence we should have a 
decided gain even were the efficiency of the 
apparatus not more than 20 or 30 per cent., in- 
stead of actually 70 percent. This is the case 
with rapidly-flowing rivers and waterfalls in 
the vicinity of towns, industrial centers or 
residences. In the United States some 14,000 
horse power are taken from waterfalls which 
formerly ran to waste, but now furnish the 
best of all illuminations, and on the conti- 
nent of Europe also water-power is simil irly 
largely applied, but in none of these advan. 
tageous situations are as yet storage batteries 
used, although taey might treble the capacity 
of the plant. This is principally because the 
improved batteries are not sufficiently known, 
and partly because they are still looked upon 
as being too expensive. 

Thirdly.—A case where the stored energy 
is to be utilized when away and disconnected 
from the generator. Electric cars and elec- 
tric boats illustrate this case. 

These are old stories dished up afresh; 
when first told, five years ago, they were mere 
theories, exercises of enthusiasm ; to-day they 
are realizations. To-day by this repetition 
we record facts. This makes all the differ- 
ence. 

—— + <b> —— 

* * A new electric motor is being tested 
for the New York elevated railways. It 
weighs only a ton, while the locomotives 
now in use weigh twenty tons. 





On the Transmission of Power—A Reply 
to M. Deprez. 

M. Deprez has presented some observations 
on the note of October 26th. These observa- 
tions, which tend to demonstrate that our 
experiments present no novelty, either in the 
methods employed or in the result obtained 
may thus be summed up: 

1. The process of connecting machines is 
not novel. 

2. The means employed for conducting 
the rings of the generators much resembles 
that patented by M, Deprez, April 28th, 1885. 

3. Our machines turn too quickly. 

Our replies shall be ca'egorical. 

1. The method of connecting machines is 
evidently public property. If MM. Gramme 
and D'Ivernois patented it in 1872, it was 
merely that they might not be prevented 
from using it. 

2. The method which we employed for 
moving the rings of the generators is identi- 
eally the same as that employed by MM. 
Chrétien and Félix in their installation for 
electric ploughing at Sermaize. 

3. It is easy to show that there is nothing 
exaggerated in the speed of our machines, 
since there now exist more than a thousand 
Gramme machines which have been working 
at the same speed for upwards of ten years 
without requiring repairs. 

What characterizes our recent experiments 
is not the novelty of the appliances : it is the 
use of simple dynamos and of well-arranged 
mechanical elements forming a whole not 
cumbersome, economic to establish, easy to 
manage, and, in a word, practical. 

The result only appears novel—the trans- 
mission of 50 horse-power through a resist- 
ance of 100 ohms, with a yield of 52 per 
ceat., whilst employing dynamos which to- 
gether weigh only 8,400 kilos, and cost only 
16,450 francs. 

If it is true that in industry we employ by 
preference a machine of 100 horse-power, 
working slowly, in place of four 25 horse- 
power machines, working rapidly, it is espec- 
ially to secure an economy in fuel.—Comptes 


Rendus. 
—— -—- ——_ 


* * In 1882 a representative from a New- 
England district received a request from one 
of those nuisanve constituents who are al- 
ways writing for books, that he would send 
a copy of the collection of patents on elec- 
tricity, gotten up at the Patent Office. As 
the representative felt that he should want 
every vote the next fall that he could get, he 
stepped in at the Patent Office and asked if 
he could get a copy of the collection. He 
was told that he could, but only by paying 
the cost price, a few extra copies having 
been prepared. Supposing that it would be 
half or three-quarters of a dollar, the repre- 
sentative pulled out a one-dollar bill, and 
asked what the price was. To his horror 
the reply was, $154.79, He did not buy the 
collection. This collec ion was made by or- 
der of the Commissioner of Patents to send 
to the International Electrical Congress. 
There were 3,825 patents appertaining to or 
bearing upon electricity granted prior to July 
1, 1831, all reprinted in uniform style, and the 
drawings reproduced by photo-lithography. 
They were arranged in sixty-nine sub-classes, 
and bound in sixteen quarto volumes of 
about 2,000 pages each. A few additional 
copies were printed and bound for sale, but 
Congressmen could not be expected to give 
away many of them. 

* * In the new organ now being built by 
Messrs. Willis for Canterbury Cathedral, the 
electric current is also employed as a trans- 
mitter of power from the fingers of the or- 
ganist to the pipes, which will be 120 feet 
above him. This is no new application of 
electricity, for the same thing has been done 
in past years. But the system employed is 
new, and is the invention of the builders of 
the organ. 

«*, A. G. Day, the kerite wire and cable 
manufacturer, has engaged the services of 
Mr. Ralph W. Pope, We do not know of 
any one in the electrical field who is better 
known than Mr. Pope, and a gentleman of 
such popularity will be of great aid on staff 
of Mr. Hotchkiss, the efficient and able 
representative of Mr. Day. 
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The Thomas Automatic Lubricators. 

This new style of lubricator, shown in cuts 
herewith, seems to be specially adapted for 
use on high speed machinery such as used in 
electric light plants. 

The main principle of this device is econ- 
omy in use of oils, at the same time doing its 
work so thoroughly that a perfectly lubrica- 
ted and frictionless journal bearing is obtain- 
ed. The usual dripping and waste of oils, 
the loss of time and money consequent upon 
the stopping of machinery for oiling pur- 
poses is hereby entirely done away with. 

Within the casing is a deflector C, which 
consists of a plate hinged at one end to the 
bottom of the casing and located above or 
overhanging the top of the tube, so as to 
open and close the same. 

The deflector is adjusted by a screw A, 
which is inserted in the cap B of the casing ; 
it will be seen that when the pulley rotates 
in the direction of the arrow, the oil in the 
chamber of the left side is directed by cen- 
trifugal action against the free end of the de- 
flector C, thus lifting the same and opening 
the top of the tube, so that the oil is posi- 
tively directed into the tube and passed to the 
journal to be lubricated. It will be seen that 
the feed of the oi] may be regulated with the 
greatest nicety, and the tendency of the oil 
to be driven by centrifugal force away from 
the tube is prevented by the deflector C. 

As the bottom of the casing is raised from 
each side to the center, two chambers are 
formed so that a large supply of oil may be 
provided in the casing. r 

To fasten the oiler—should the oil hole in 
the pulley be larger than the tube of the oiler, 
a piece of wood should be screwed to tube £. 
Wire is inserted in the eyelets of the oiler ¥ 
and wound round the hub of pulley and 
twisted there, fastening the oiler securely. 


—_ +o ——_ 


Unquestionable Proof as to the Vast Su- 
periority of the Electric Light for 


Lighthouse Purposes. 


In 1881 it was considered by the lighthouse 
authorities of Great Britain that the time had 
arrived when it was absolutely necessary 
that an exhaustive series of experimental 
trials should be made, on a practical scale, 
for the exact determination of the relative 


merits (both as regards efficiency and econ-F; 


omy) of the three lighthouse illuminants— 
electricity, gas, and mineral oil. This ques- 
tion was, in July, 1883, referred by the 
Board of Trade to the Trinity House, who 
accepted the responsibility of carrying on 
the Investigation, and formed a committee of 
members who secured the friendly co-opera- 
tion of the Scotch and Irish Lighthouse 
Boards, and of many distinguished men in 
Great Britain and elsewhere. The Trinity 
House Committee courted the fullest inquiry. 
All their arrangements were open to public 
inspection. Many engineering members of 
scientific societies visited the station, and 
officers from the lighthouse services of 
France, Germany, Denmark, Norway and 
Sweden, Russia, Italy, Spain, Brazil, the 
United States, and Canada were present to 
witness the experiments. During a period 
of more than twelve months the experi- 
mental lights were on exhibition, and were 
watched by numerous observers, trained and 
untrained, scientific and practical, and a vast 
amount of valuable evidence was collected, 
by the aid of which the Committee were 
subsequently euabled to state their conclu- 
sions with definiteness. It was demonstrated 
that the electric arc had the most important 
requisites of a lighthouse luminary, viz., 
maximum intensity and minimum focal 
dimension; and, in all states of atmosphere , 
from clear weather to thick fog, the incon- 
testable superiority over the utmost efforts of 
its rivals, gas and mineral oil. With the 
best gas and oil luminaries as employed in 
haze and fog, when maximum intensity only 
is required, the question of merit resolved 
itself into one of pure economy, and mineral 
oil at the present market prices was found to 
have a considerable advantage. The relative 
penetrability per unit of hght of the best gas 
and oil luminaries in haze and fog was found 
to be practically identical. In certain con- 








ditions of thickened atmosphere the electric 
arc light appears at some disadvantage, being 
absorbed more largely by haze and fog than 
either the oil or gas light, while al) three are 
nearly equally affected by rain. The final 
conclusion of the Committee on the relative 
merits of electricity, gas, and oil as light- 
house illuminants is, that for ordinary light- 
house purposes, mineral oil is the most 
suitable and economical illuminant; while 
for salient headlands, important landfalls, 
and places where a very powerful light is 
required, electricity offers the greatest advan- 
tages—conclusions which, it may safely be 
asserted, cannot fail to assist in the develop- 
ment of lighthouse illumination, and will 
thus tend toward the reduction of loss of hfe 
and property at sea. 
———_ > 

Electrical Phenomenon on a Mountain, 

We extract the following from Science : 
I send you a brief account of some electric 
phenomena experienced by me last summer 
on Lone Mountain, a peak of the Gallatin 








bright and clear, but afternoon thunderstorms 
were of daily occurrence. Th» morning of 
August 7 was clear as usual ; but about noon 
clouds had appeared in the west, and by 2 
P. M. distant rumbles of thunder were heard, 
and dense black cloud-masses were sweeping 
towards us. About this time, as I was work- 
ing at my plane-table, I heard a peculiar buzz- 
ing sound coming from the instrument, very 
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range about thirty miles southwest of Boze- 
man, Montana. 

In company with Mr. James Walsh, my 
assistant, 1 climbed this mountain on August 
7, 1886, for the purpose of making it a topo- 
graphic station of my work in that vicinity. 
lt is about eleven thousand feet above sea- 
level, and higher than any other peak within 
a radius of at least twenty miles. It stands 
alone, being separated from the other high 
points of the range by low saddles. The 
mornings for two weeks previous had been 





much as if a large fly or wasp was imprisoned 
beneath one of the plane table sheets. Plac- 
ing my hand on the table I received quite a 
severe shock, and starting back in surprise, 
felt another in my partly uplifted right arm 

Immediately after the rocks upou us began to 
hum and buzzina peculiar manner, giving 
a sort of musical sound, and the hair of our 
heads, beards, and eyelashes to snap and 
crackle viciously. This phenomenon was 
felt with greater intensity in a small spot on 
the very tops of our heady, was accompanied 





hy a tingling sensation, and at short intervals 
by slight shocks, which made us cringe in- 
voluntarily. On removing our hats, a tuft 
of hair stood upright over these spots. A 
shock was received whenever the hand came 
in contact with the head, 

Placing the instruments in a horizontal po- 
sition under cover, we de-cended the moun- 
tuin about one hundred yards, to a point 
perhaps fifty feet below the summit, and lay 
down flat. While in this situation, no un- 
pleasant feelings were experienced, although 
the rocks still continued their musical hum ; 
but the shocks and tingling sensations were 
immediately felt on raising any portion of 
our bodies to an upright position. The 
thunder-storm, accompanied by hail and 
rain, soon burst upon us, and continued for 
half an hour, after which the peculiar elec- 
tric condition of the atmosphere passed 
away. 

We noticed daring the storm that at least 
80 per cent, of the lightning flashes passed 
between masses of clouds, and not between 
the clouds and earch, and that none of these 
flashes, as determined by the interval be- 
tween sight and sound, were within a mile 
and a half of the peak we were on. 

The summit of Lone Mountain is a loose 
mass. of broken volcanic rock. There are 
no large boulders or projecting points of 
any kind. M. F. 





* * A Paris correspondent of one of the 
daily journals says: ‘The chief French 
surgeons and medical professors have for 
some time been carefully studying the effects 
of mesmerism on the female patients of the 
Salpétriére Hospital, and M. Babinski, a 
clinical surgeon of that establishment, has 
just effected a series of experiments, the 
results of which would seem to open upa 
new future for medical science. M. Bab- 
inski tried to pruve that certain hysterical 
symptoms could be transferred by the aid of 
the magnet from one patient to another. He 
took two subjects, one a dumb woman, 
afflicted with hysteria; and the other a 
female who wasin a state of hypnotic trance. 
A screen was placed between the two, and 
the hysterical woman was then put under 
the influence of a strong magnet. After a 
few moments she was rendered dumb, while 
speech was suddenly restored to the other. 
M. Babinski also affected temporary cures of 
paralysis in the same manner.” We would 
suggest to M. Babinski that he should repeat 
his experiments with pieces of wood or 
copper of the same size, shape, and color as 
his magnets, when we have not the least 
doubt that precisely the same measure of 
success would be attained. “It is a great pity 
that the exploded fallacy of *‘ curative mag- 
netism,” which so readily lends itself to the 
purposes of the charlatan and the quack, 
should receive the Jeast countenance from any 
one Claimiug to be an authority in medicine. 
The employment of electricity in therapeu- 
‘tics stauds upon a totally different basis, 
although its true function and limitations 
still remain to be worked out, and afford a 
most legitimate field for inquiry. 

—_ea>e—__- 

—— A rather curious state of affairs exists 
at Vienna with regard to the long-projected 
central electric lighting station in that city. 
Some time ago the municipal authorities 
placed their veto upon the scheme as it then 
stood. Now, however, eccording to La 
Lumiére Electrique, the Minister of the In- 
terior has granted authorization to the same 
parties to whom it had been refused by the 
municipality. We do not know whether the 
Ministerial decision absolutely overrides 
that of the municipal authorities, but the 
upshot seems to be that negotiations have 
been reopened between the Jatter and the 
authors of the scheme. 


* * A mechanic in Louisville, Ky., thinks 
that he has invented an apparatus which 
will discourage the giving of false alarms of 
fire. His appliance is a pair of magnetic 
nippers, which grasp by the wrist the man 
who turos in an alarm and hold him at the 
box until the arrival of the fire department. 
The man who turns in the alarm can be 
released only by the firemen, who are sup- 
plied with keys which turn off the current, 
when the magnet relaxes its grip. 
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The interference case on vibrator claim in 
the Edison-Gilliland patent vx. L. W. Phelps, 
was decided by examiner last week in favor 
of the former. This is important in railway 
telegrapby. 





Tue Review wishes its innumerable 
friends a very merry Christmas and a happy 
New Year. The prospects are bright and 
promising in every field for the ensuing 
year. 





Did you ever, while looking at an arc light 
plant, notice the effect all along the line, 
when one carbon failed to feed properly ? 
How readily every light responds! It isas if 
everytime one of the lamps took snuff all of 
the sympathetic burners were bound to 
sneeze. 





A Western editor asks, ‘‘ What is it that 
everybody is rushingafter ?” That depends. 
If he is a policeman perhaps he is getting 
out of the way of a row, but if it is an elec- 
tric light agent he is after making somebody 
believe his is the best—the only—the system. 





The annual deluge of calendars is upon us. 
They come in most questionable shapes, and 
have as many forms and variable dimensions 
as clouds in a summer sky. One of these 
has a design by Beard the animal painter, 
which is both unique and original. The 
hollow tree, in which a family of bears have, 
until now, domiciled, struck by lightning, is 
fiercely burning. Mother bear, in a fainting 


condition is unconsciously squeezing the | 


baby until one can almost hear its howls, and 


Berlin has about 6,000 telephonic sub- 
scribers, with 12 public stations. The total 


| installation cost something like two and one- 


half million francs. 








Experiments upon thirty-three German 
railroads have satisfactorily demonstrated 
the feasibility of using the telephone upon 
moving trains, and esrecially where the 
traffic is not too crowded. On heavier lines 
the telephone has not proved sufficient for 
the purpose, and has been used as an auxil- 
iary to the telegraph. 





What different ways they have in Prussia 
from those in vogue in this part of the 
world! In Elberfeld, for example, there 
had been some talk of a necessity for a 
central el: ctric light plant. After a proper 
amount of cussing and dis-cussing and smok 
ing and beering by the people, the municipal 
council took the matter in hand and ordered 
an election. The ballots read: ‘‘For a 
public installation of city lighting by elec 
tricity,” or words to that effect, and 
‘* Against,” etc. 

Of course, the electric light people were at 
the polls, and directly or indirectly assisted. 
The victory was complete. The enemies of 
reform and progress were captured as easily 
as were the troops of Jacobus Van Curlet, 
taken by the crafty Yankees at Fort Good 
Hope, in the good old Knickerbocker days. 





In the oil fields of Southern Russia there 
is a spouting well which throws up a colump 
of oil 224 feet in height, and gives a product 
of about 460,000 gallons an hour—more than 
all the wells in the United States, but mucb 
of the oil is lost owing to imperfect methods 
of handling. A lot of wells belonging to one 
company there are yielding 2,750,000 gallons 
per day. And yet the electric light people 
complain they have to burn the midnight gas 
to fill orders for dynamos and lamps for new 
plants. 





ELECTRO THERAPEUTICS. 


The father of a precocious youth bought 
the boy a battery, with attachments, such as 
is sold to youths—beg pardon—amateurs. 
Everybody was pressed into martyrdom of 
‘‘taking shocks,” with no serious resulis 
until the old sir called the boy’s attention to 
the following item which the newspapers 
have been stealing from each other: A 
tamer of wild beasts in Paris carries a metal 
rod, the upper end of which is in connection 
with an electric battery, while the handle is 
insulated from the current. When he needs 
to subdue an angry beast, he simply touches 
him with this instrument, and the effect is 
immediate. The elephant is the only animal 
that can resist the current—and commended 
it as something practical to be applied to 
their dog who wouldn’t mind, and to the cat 
who would steal. The dog wasout making 
calls, but the cat was caught and given a 
saucer of milk which was placed in an iron 
pan, one conductor was immersed in the 
milk and anotber attached to the pan upon 
which pussy’s fore legs were resting. As 
soon as puss was fairly started in the treat 
circuit was closed and with a yowl, a spit, 
and fizz generally, a bristling cat first jumped 
into the air, and on Janding, struck the milk, 
knocking it over the carpet. The treatment 
was a success in the measure that it cured the 
cat of drinking milk, and rendered her as 
afraid of those present as if they were ama- 
teur Thomsonian physicians who had dosed 
her for fits. 

The dog came home, he was a cross be- 
tween Newfoundland and mastiff, with sundry 
ancestral vagaries suggestive of all the dogs in 
the neighborhood. He ulso wes fed and 
shocked, so were the assembled family, as he 





snapped viciously at several before he caught 
the young man by the pantaloons and closed 
the circuit of his jaws, and leaping through a 


Father bear, supporting his fainting help- | window abandoned their roof forever. 

Thus the experiments were considered a 
success, thoroughly justifying the trouble, 
for it has revealed a method of disposing of 
a yellow dog. 


mate with one arm waves a policy of insur- 


ance in the air with the other, and says: 


‘‘Don’t cry, the old home has gone, but we 
are insured in the Continental.” 
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FOREIGN CHECKS ON ENTERPRISE 


Since the commencement of electrical de- 
velopment in the fields of telephony and 
lighting, America has been pushed farther 
and farther in advance of the old world. 
The best proof of this, after surveying the 
ground itself, is to be found iu the tone of 
the foreign scientific and technical press. It 
is not so long ago that the foreign journals 
contained little or nothing of American scien- 
tific development. They confined themselves 
to printing an occasional paragraph, with a 
few ill-natured sneers as editorial comment, 
and cribbing a few columns here and there 
from American scientific journals, which 
they passed off as their own upon their de- 
luded readers. Now, however, this is all 
changed. English, French and German sci 
entific journals publish whole pages of news 
from America, and probably credit most of 
the matter they borrow from American jour- 
nals, not—we should like to say—because 
they have scen the error of their ways, and 
because of a determination to be honest, but 
rather for the reason that their patrons read 
the American papers so diligently that they 
would detect the old style of imposition, 
were it still practiced upon them. 

The careful discrimination which charac- 
terizes the giving of ‘‘ concessions” by the 
European governments has much to com- 
mend it, of course, because it makes less 
facile the struggle of the fraud and impos- 
tor to sell worthless stock, and to embark in 
a business of direct interest to the public 
without sufficient capital. But the system 
has, too, » bad side. It checks progress, and 
puts a beavy brake on enterprise; it demands 
of the projector that he guarantee as perfect 
a system which is scarcely out of its experi- 
mental stages, though of great public utility, 
and compels him to look into a future 
which even to those of longest and keenest 
sight is yet obscure. 

As a result, the telephone and the electric 
light are scarceiy used at all, if we conside: 
the extent of their use on this side of the 
ocean, 

Tn proof of this let us look at some figures 
compiled by Prof. Plympton, of the Brook- 
lyn Subway Commission, who recently made 
an extended tour in Europe for the purpose of 
comparing the electric development of the 
two continents, He says: 

‘‘The problem of construction of a tele- 
phone system on such a scale as exists in 
\merican cities with underground wires has 
not yet been solved abroad. In Europe no 
attempt has been made to solve it, because as 
yet there is no such general use of the tele- 
phone. The number of telephones in the 
United Kingdom of Great Britain reported 
on January last was 13,000, while in the 
United States at the same date there were 
327,000. There are more telephones in use 
in New York and Brooklyn than in all Great 
Britain, more in New York city alone than 
in all France. For the accomplishment of 
the ultimate object of converting our over- 
head electric systems of all kinds to under- 
ground systems, without impairing the 
efficiency of their service, without permanent 
injury to our streets, and without increasing 
the cost of the same, we must depend upon 
the experience gained and experiments made 
on our own side of the Atlantic. 

Think of so great a country as Great 
Britain, whose capital is the money center of 
the world, whose combiued capital is greater 
than the combined capital of any other coun- 
try, and whose greatest strength is supposed to 
lie in its commercial enterprise and business 
acumen—think, we say, of sucha countr 
almost doing without the telephone! Is it 
because its citizens are not in need of the 
telephone? On the contrary, they are clam- 
oring for it. 

But governmental restrictions, monarchi- 
cal red-tape stands in the way. Those who 
would project telephone lines must promise 
that certain accidents to which all such en- 
terprises are subject, shall not happen, and 
are compelled to deposit certain large sums 
of money which, if the promise is not ful- 
filled, are forfeited to the government. To the 
ordinary mind it would seem that where such 
restrictions are laid upon the projector he 
should in like manner be rewarded if he suc- 
ceeds, and that if the government are to 
receive a certain large sum of money if he 
fails to keep to his agreement, the govern- 
ment should pay over to him a similarly large 
sum if he faithfully performs his contract. 
But no ; with the British projector as against 
his own govcrnment it is “heads I win, 
tails you lose,” every time, and in France 
and Germany, and Italy, it is not much 
| better. 





CHICAGO ELECTRICAL NEWS. 


Under St. Louis date of the 15th, a cor- 
respondent states that Judge Barclay in the 
Circuit Court rendered a decision in the suit 
of District Attorney Bliss against the Balti- 
more and Ohio Telegraph Company. That 
gentleman filed a dispatch with the Baltimore 
and Ohio Company to be forwarded to 
Chicago, appointing a meeting there. The 
suit was to recover for failure to forward and 
deliver the dispatch in proper time. The de- 
fense was based on the stipulations, regu- 
lations, cautions,conditions and things printed 
on the blanks—a mass of reading matter which 
no one reads or cares for except inso- 
much as it prevents the blank from being 
used for any other purpose than telegraphy : 

“The company shall not be liable to mis- 
takes or delays in the transmission or delivery 
or for the non-delivery of any uvrepeated 
message, whether happening by the negli- 
gence of its servants or otherwise, beyond the 
amount received for sending the same.” 

The court says upon that point: “ All that 
need be stated concerning such a stipulation 
is that in so far as it seems to exempt the 
telegraph company from the consequences of 
its own negligence, it is against public policy 
and entirely void and of no effect. There 
will therefore be a finding in favor of the 
plaintiff.” 

In the old days when people believed in in- 
cantations, witches, potions and spells, super- 
Stition got in its labors everywhere. But as 
a Christmas offer the party who can do better 
than the chap who had the spell herewith is 
entitled to one of Santa Klaus’ best three f'rs 
on sight. It isn’t exactly electrical, but it 
spits and sputters all the way through like 
‘‘one of those nuhsty spitting lamps.” 





We begin the publication of the Roccay 
Mountain Cyclone with some phew diphphi- 
culties in the way. The type phounders 
phrom whom we bought our outphit phor 
this printing-opkphice phailed to supply us 
with any ephs or cays, and it will be phour 
or phive weex bephore we can get any. 
The mistaque was not phound out till a day 
or twu ago. We have ordered the missing 
letters and will bave to get along without 
them till they come. We don’t lique the 
loox ov this variety ov spelling any better 
than our readers, but mistax will happen in 
the best regulated phamilies, and iph the ph’s, 
and c’s, and x’s, and q’s hold out we shall 
ceep (sound the c hard) the Cyclone whirling 
aphter a phashion till the sorts arrive. It is 
no joque to us—it's a serious aphphair. 





Mr. J. H. Reid, general agent here for the 
Mather-Perkins system, is reaching out in a 
very successful manner, and ‘‘ transacting ” 
to a considerable extent in incandescent light- 
ing. He recently captured the Hennepin 
Avenue Theatre at Minneapolis, which is to 
be ready for a grand electric opening on the 
1st of February with 700 incandescent lights. 
The dynamo will have full capacity for 600 
lights, but will never have its full comple- 
ment running at any one time. 

Mr. Reid has also closed a contract with 
the Oliver Wendell Holmes’ Hospital, at Hud- 
son, Wisconsin. The dynamo will feed 150 
lights, but the building will be wired for .00 
lamps. 

The Mather-Perkins system has so well 
pleased the Cincinnati Commercial- Gazette 
people that they recently ordered a duplicate 
ot their present plant. When completed the 
newspaper with the hyphenated name will 
have 600 glow lamps in daily service. 








It has been said that the shoemaker’s wife: 
is always poorly shod, and the milk r’s wife 
is always scratching the bottom of the mea 
tub. In an electric light manufacturing 
establishment the other day—a cloudy day— 
every employe was using gas. Said one 
who was present : ‘‘ Why don't you use elec- 
tric light?” The answer was a curious one. 
‘*First our folks put in the arc lights, and 
we all kicked. The employes kicked harder 
every day till they took ’em out. The com- 
pany put in the large incandescent fellows 





that look like little boys’ heads in big boys’ 


‘collars, and there was more kicking. They 
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put in the little incandescent lamps, and we 
all kicked again. We have finally kicked 
‘em out.” This, too, in a town where one 
of the richest gas companies is running an 
electric light business, and manufacturing 
incandescent lamps on orders! Extremes do 
meet, doa’t they ?. 


Caught down town after that time in the 
dark ' part of the twenty-four hours when 
honest people should be in bed and tramps 
locked out in the fresh air, the attention of 
the writer was called to the illuminated con- 
dition of the Western Electric Company’s 
building. Inquiry as to the cause brought 
out the fact that the available force and 
machinery is incompetent to keep up with 
orders. 


Recent orders in underground work in- 
cludes three and one-quarter miles of Patter- 
son cable for the United Lines Company 
here, to replace a piece of old B. & M. con- 
duit cable, which has been submerged in all 
sorts of filth, mud and sewage in the south 
portion of the city for a long time. This 
cable comprises 20 wires. 

Two and one quarter miles of seven-wire 
aerial cable for the Postal Company, which 
is going to San Francisco. 

Four miles of 100-wire underground cable 
for the N. Y. & N. J. Telephone Company 
at Brooklyn. 





The New England Telephone Company, 
Boston, has an order in for 2$ miles of 50, 
80, and 100 wire underground, and the 
Missouri and Kansas people are hurrying and 
hungering for 2$ miles of aerial 100-wire 
cable; and 3,500 feet of 20-.wire submarine 
telephone cable is ordered for San Diego, 
Cal. 

Mr. Patterson has the switchboard depart 
ment after him also with an order for 10J 
miles of 20-wire switchboard lead ta,e 
cable for New York, Boston, Albany, Sya 
cuse, and Omaha 

The Western Electric Company has on 
hand and in process of completion, orders 
for electric light commercial plants for Phila- 
delphia and New York, apparatus for Nor- 
walk, Ohio, where the plant is eventually to 
grow to 100 light capacity, Concordia, 
Kan., a 30 light plant to blaze out for the 
holidays. Junction City and Clay Centre 
have ulso increased their present plants. 





Everyone is struggling to tind something 
novel iu the way of advertisements. A new 
feature, the invention of a Chicago firm, 
consists of a paper wallet with a few pages 
of memorandum paper, and printed matter 
to suit the occasion. The W. E, Co. will 
issue a lot of these to customers and favor- 
ites, with cuts of dynamo and lamp, accom- 
panied by the usual amount of remarks on 
the excellence of the system; a calender tbat 
the electric hght people may know when 
Sunday comes, and a moon table to control 
the lighting Now if Brother Brown would 
only add a rain table so the boys would 
know when to wear their rubber boots and 
rain coats, the thing would be complete. In 
addition to the above, the calendar craze has 
taken them. Outside the usual limited 
space into which the twelve months are 
crowded there are represented on the card, 
which is a beautiful piece of workmanship, 
of the neat, but not gaudy style, nearly 
every: hing manufactured under theirspacious 
roof. Multiple switchboards, call bells, 
watch clocks and baiteries, dynumvus and 
cables, eleciric hghts and annunciators, re- 
lays and magnetos, pony sounders and push 
buttons, box relays and a four story building 
311 feet long. 


That calendar isa reminder. Specimens 
of all electric light, wire, dynamo, or other 
electric manufacturer’s calendars are wanted 
at this office to help makea collection. Send 
them to C. C. Haskins, Room 65, 118 La 
Salle street, Chicago. 

Cuicaa@o, Dec. 20, 1886. 





BOSTON ELECTRICAL NEWS. 


For years the students of Harvard Uni- 
versity have grumbled through the columns 
of the college press at the hours of closing the 
library This is situated in Gore Hall, not 
too well lighted on a bright day, and dark 
early on the cloudy days of winter. It is 
closed at 5 o’clock or earlier when there is 
not enough light. In the winter season the 
average time for closing is perhaps 4 o’clock 
p.M. The branch library in the law school 
isin a well-lighted room, and is open till 9 
P.M. Gas is used in the law school building, 
but not in the library proper in Gore Hall. 
The fear of danger from fire is the cause. 
Ever since the demonstration of the practica- 
bility of incandescent lighting the question 
has been often asked why the library could 
not be lighted by electricity. There is now 
some talk of the proverbially slow corpora- 
tion taking some steps in the matter. It 
would be desirable for the college to estab- 
lish a small central station of its own in the 
basement of University Hall. This building, 
the library, Boylston Hall (chemical labora- 
tory) Sever Hall, the Hemenway Gymnasium, 
Memorial Hall, Jefferson Physical Labora- 
tory, would require about 400 sixteen candle- 
power lights. The college dormitories in 
the immediate vicinity would perhaps re- 
quire 600 more, it being as natural for the 
college to collect money from the readings of 
meters for incandescent lighting as to collect 
gas bills for the Cambridge Gas Company. 





The 24-hour clock in front of the store of 
A. Shuman & Co., 440 Washington street, 
has an additional feature now in the form of 
a time ball similar to the one on the top of 
the Post Office Building. It has been placed 
there by this enterprising firm, and is con- 
nected with the Cambridge Observatory, 
thus assuring correct time when the ball is 
dropped each day at high noon, The work- 
ings aud dial of their 24-hour clock have 
been changed so that now one can readily 
tcll the time according to the old system or 
the later 24-hour arrangement. 





Not many years ago, the gas light com- 
panies were noted tor the amount of stock 
they took in conservatism. They carried the 
principle so far that they neglected the bene- 
fits resulting from a mutual exchange of 
ideas and notes on the management of their 
business. Each company thought they were 
far ahead of every other company, and so 
things went along until the electric light be- 
gan to throw a litle lighi on their darkness. 
All at once the meetings of gas engineers 
were mis-spent in reading papers on, 
‘* Pshaw! we don’t care for the electric light.” 
Chorus: ** That’s so.” But they did. After 
some years of laborious argument, which 
might have scared away almost any other 
phenomenon of nature from this earth, it was 
found that money could be made in supply- 
ing electric current. Many corporations, 
manufacturing and supplying gas honestly, 
desired to extend their business, and so ap- 
plied to the Legislatures of the various 
States for permission to change their char- 
ters. In Massachusetts, last spring, such 
permissiou was granted to a few companies 
who have not, and apparently do not intend 
to enter intu the business of electric light- 
ng. 





An attempt to pass a general law last 
spring failed. Its passage would have ena- 
bled gas companies to enter at once, or at 
any time in the future, upon the electric 
light business. That an attempt will be made 
to pass such a law this winter, there is no 
doubt. In two towns where permission has 
been granted, it is simply impossible to form 
a local company to put in electric light. 
The gas compauies having their charters so 
amended are ready at any moment to head 
off competition, by installmg an electric 
plant themselves. It is openly boasted in gas 
journals that such is the plan for all companies 
to follow out. Now, is it desirable to give 
the gas companies a means whereby they 
can keep out electric lights? As the law now 
stands, there is nothing to prevent a forma- 
tion of a separate company practically under 





the same management as the gas light com- 
pany. If the privilege to amend charter is 
desired for the legitimate purpose of extend- 
ing the range of business, and not to prevent 
the introduction of an improved mode of 
lighting, it should certainly be granted. 





The station of the Newton Electric Light 
and Power Company, Horace B. Parker, 
president, is rapidly approaching comple- 
tion. Ninety Thomson-Houston arc lights 
will be used at first. Watertown, as well as 
Newton Center, Newtonville, West Newton, 
Auburndale, Newton Lower Falls, will be 
supplied with light. The company will fur- 
nish power for the electrical railway for 
which a charter has been yranted by the 
State Legislature. Long petitions from every 
part of Newton have been laid before the 
Board of Aldermen, who, it is said, will 
probably grant the location for the road. It 
is the present intention of the railway com- 
pany to use some form of storage system. 





W. L. Faxon, John C. Randall and C. 
A. Faxon, of Quincy, have filed with the 
Secretary of State a petition to the Legisla- 
ture for incorporation for the purpose of 
building a street railway in Quincy, to be 
o,erated by a motive power other than 
steam. The proposed route will connec! 
the villages of West Quincy and Quincy 
Point with the center, covering about five 
miles. New York parties are ready to build 
the line and take a large amount of stock. 
The line would eventually run through Wol 
laston and Atlantic to Neponset, connecting 
at Fields Corner with the Dorchester avenue 
road and thence to Boston. 





Mr. John J. Moore, manager of the 
Springfield Electric Light Works, was ten- 
dered in September last a position with the 
Thomson-Houston Company of  Bosrton, 
which he acce; ted and submitted his resig- 
nation at the time. It took effect December 
1, and his going was the occasion for a 
very pleasant surprise Tuesday evening, 
when the employes gave him a handsome 
hammered silver tea service worth $75. 
Mr. Bowen, the assistant manager, voiced 
the feelings of the men in a neat presenta- 
tion speecb, and Mrs. H. 8. Hyde gave a fine 
set of table linen as a fit accompaniment. 
Mr. Moore first entered the service of th: 
company as bookkeeper in 1881, and in 188 
was given the management of the plant. I 
is no injustice to say that when he took hol 
‘he company had been losing money, the 
lights were unsat.sfactory, and business men 
who tried them were ordering them out 
Mr. Mvore was given the fullest liberty in 
management, and he is proud to see that to- 
day the plant and service stand among the 
first in New Englaud, and the Thomson- 
Houston Company send to this city business 
men who wish to see their system in perfec! 
working. An unsolicited letter from Mr. 
Brophy the chief inspector for the New 
England Insurance Exchange, says, after 
acknowledging that he came here prej - 
diced against the company’s efficiency by 
outside reports, ‘Your lights burn wih 
unusual steadiness, and the dynamos show 
unusual care and attention. I am very 
much pleased and think the company ought 
to be.” Mr. Brophy went over all the lines 
personally, and adds other praise in detuil. 
It is Mr. Moore’s successful efforts in this 
work that wins him his new position, 
wherein he will look after the ‘1 homson- 
Houston Company’s interests at various 
points—he was at No tnampton this week 
and will be in Connecticut next week—but 
will continue to reside in Springtield for the 
present. Mr. Jerome Hyde, who is thor- 
oughly posted in the work, succeeds him as 
manuger. The Springfield Company, by 
the way, is doing quite well, and its original 
capacity of 50 lights is increased to a system 
of 250 arc lights and 400 incandescents, with 
20 horse-power in motors. 

Boston, Dec. 22, 1886. 





The smaller the distances between the sur- 
faces and the greater the area of the surface 
of the Leyden jar the greater its capacity. 





The temperature of a furnace may be 
determined approximately by means of an 
observation of the resistance to a current of 
electricity of a platinum wire placed in the 
furnace. 





ELECTRICAL QUERIES AND ANSWERS. 

Editors Electrical Review : 

Ought I to amalgamate the zines of a Le- 
clanche battery ? AKRON. 

ANSWER: With pure zinc and pure sal 
ammoniac there is no necessity for amalga- 
mation. It will do no harm, however, and 
in case your materials are not quite pure 
you will find it an advantage. 





Editors Electrical Revicw: 
Can I use are light carbons in a Bunsen 
battery ? M. M. 
ANSWER: Yes, make a good connection 
by winding copper wire say 10 turns around 
one end and souk in bot puarattine. 





While copper has the greatest conductivity 
or smallest resistance of any metal, for a 
given volume, aluminum has the smallest 
resistance for any length of given weight. 





Copper terminals are easily amalgamated 
by dipping them ina solution of mercurous 
nitrate. This latter may be made by dis. 
solving a drop of mercury in nitric acid. 





Editors Electrical Review : 

1. What is the difference between alterna- 
ting and constant current dynamos? 2. I 
should think that an ordinary ammeter 
would not give accurate measure of an alter- 
nating current. 3. How can I makea model 
of a transformer ? 

Answer: An alternating current is one 
which changes its direction, going first in 
one direction, then in the opposite, again in 
the first, etc., etc. The changes or alterna- 
tions can be caused to be of any number 
according to the speed of the machine and 
number of coils on the armature of the 
dynamo. In an ioduction coil, the number 
of reversals is equal to the numer of vibra- 
tions of the circuit breaker of the primary 
circuit. 2. Instruments for measurement in 
common use are not suitable for measuring 
alternating currents. 3. Make a ring : bout 
5 in. diameter, 30 turns of No. 18 insulated 
wire, winding wires togther, one for the 
primary, the other for the secondary circuit. 
In fact, you will have two coils each having 
two ends; cover this double coil with silk 
ribbon. Next wind the ring with one pound 
of fine iron wire about No. 22. To do this 
first wind the wire on spools, and wind the 
wire on the coils by passing the spool over 
the coil through the center of the ring and 
under the coil, continuing until the iron wire 
is used up. 





Editors Electrical Review : 

What is the difference between a Grove 
and a Bunsen battery ? 

Answer: In the Grove for ths negative 
pole a strip of platinum in nitric acid is em. 
ployed. In the Bunsen carbon is substituted 
for the platinum. M. H. O. 





Editors Electrical Review: 

On page 558, ‘*Text-book of the Princi- 
ples of Physics,” by Alfred Daniell, I find, 
**Two fluids or melted substances separated 

y a porous diaphragm will give a current 
{of electricity] even though the plates of the 
same metal be immersed, etc., etc., will give 
a current, and as the one metallic plate is 
dissolved away the other is thickened.” The 
italics are my own. If this be true the 
dreams of perpetual motioners are realized. 
For when the metal in one solution has 
wasted away and the other increased in size, 
the two plates may be made to interchange 
places and the process repeated. 

Yours, truly, 





STUDENT 
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Mexico. The s'reets of Mexico have been 
supplied with electric light for over two 
years. The plant is now to be extended by 
the addition of 40 arcs. The town of San 
Luis Potosi, has ordered the erection of the 
same number of arcs for street lighting. 


«*, A Central News Brussels correspond- 
ent says: A convention has been ~igned be- 
tween France and Belgium, providing for 
the establishment of telephone lines between 
Paris and Brussels. The work will be taken 
in hand at once, and it is hoped everything 
will be finished by January next. The 
charge for the use of the telephone between 
the two capitals will be 8 francs for five 
minutes’ conversation. 


«*, The Centralslatt fir Electrotechnik 
announces that the trunk line between 
Munich and Augsburg has been completed, 
and the results are very satisfactory. The 
town of Wurzburg is to be provided with a 
telephone exchange. Upon the German 
State lines Siemens transmitters have been 
exclusively employed hitherto; these are 
now to be given up in favor of a transmitter 
of the simple microphone type. 


«*, Two patents were recently issued to 
Mr. Lucius J. Phelps on duplex telegraphy. 
Under these inventions it is claimed that the 
same wire used for telegraphing to or from 
trains may be worked ‘‘ duplex,” thereby en- 
abling it to be used as an ordinary Morse 
wire between stations, and simultaneously 
used for telegraphing to and from mov- 
ing trains. The sys em is now being applied 
by the Phelps Telegraph Company upon the 
Lehigh Valley Railroad and the N.Y. & N. H. 


»*, The Okonite Company report that 
their business is rapidly increasing. Their 
faetory is now running day and night on 
general orders; among them is one fora 
large cable for the Western Union Telegraph 
Company and another for electric light wires 
to go to Chicago. 

They have just finished an additional 
building for the purpose of armoring sub- 
marine cables and underground electric light 
wires ; new machinery for the same is now 
being placed in position. Their wires are 
giving general satisfaction to their customers, 
among whom are mapy electric ght com- 
panies. 

There appears to be a general satisfaction 
that the Okonite compound is not affected 
by extreme cold weather as has been proven 
by the amount of wire that was placed 
underground last winter when the tempera- 
ture was way below zero. 


«*, There is on exhibition in Wells, 
Fargo & Co’s bank, at San Francisco, a bit 
of auriferous rock that apy individual might 
be glad to possess. The nugget is one of the 
finest ever unearthed in California, both in 
size and richness. It is irregular in shape 
and about the size of an ordinary Derby hat. 
That there is very little rock and a great 
deal of gold in it may be determined by its 
weight, which is 35 pounds troy. Quartz of 
this sort is usually valued at $200 per pound, 
and, allowing the large margin of $1 000 for 
rock, the nugget would be worth $6,000 
The exposed rock and great gobs of gold 
that hang out of its sides so as to nearly 
hide all other composition, and make it 
appear almost as melted metal, are not 
jagged or rough, but, on the contrary, are 
smoothed and polished in a manner that only 
water is capable of. The proprietors of the 
nugget are Messrs. Hayes and Steelman, of 
Sierra City, and they have left it on exhibi- 
tion for a few days. At the bank it attracts 
much attention, but the employes could fur- 
nish no infermation concerning it beyond 
that it came from Sierra county and near 
Sierra. 





Report of.the Subway Commissioners to 
Mayor Whitney, of Brooklyn, N. Y. 


The Board of Electrical Subway Commis- 
sioners of this city, consisting of George W. 
Plympton, R. W. Raymond and John Rey- 
nolds, have sent to Mayor Whitney a report 
of their proceedings during the year. The 
Commissioners say : 

The underground conduit described in the 
reports of this board dated September 15, 
1885, and April 3, 1886, as then proposed or 
in progress, has been substantially completed. 
The total length of underground conduits 
finished during the year is 65,000 feet, the 
maximum capacity of the same is estimated 
at 7,400 miles of wire. There have been 
drawn into the subway, up to December 13, 
1,121.3 miles of wire, which is to be con- 
nected and bronght into service as rapidly as 
possible. The number of conductors now 
working (December 13) in the subway is 805, 
comprising 445 miles of wire, which replaces 
274.7 miles of aerial conductors. The latter 
ure in process of removal. 82.6 miles having 
becn taken down thus far—38 2 on Washing- 
ton street, and the remainder principally on 
Boerum Place. The removal of telephone 
wires from Fulton street, near the City Hall. 
will commence within a few days and the 
work of replacement and removal will be 
extended to all the streets embraced int he 
plan already reported by the board. 

It is proposed to extend tbe present under- 
ground system for telephone and telegraph 
conductors during the coming srason. The 
plans for this purpose are not sufficiently 
perfected to permit publication at this time. 

The only important telegraph line tbe 
owners of which have not yet taken steps 
to place their conductors underground, is 
that of the Baltimore and Obio Telegraph 
Company. This company’s wires in Brook- 
lyn consist mainly of through lines, simply 
traversing this city to gain an entrance to 
New York. There seemed to be, at first 
sight, no 1eason for delay on the part of this 
board in requiring these lines to be put un- 
derground. But upon further inquiry it was 
found that the Baltimore and Obio Compauy 
was employing a system of multiplex teleg- 
raphy, concerning which there might be a 
question as to its successful operation for a 
considerable distance underground, particu- 
larly if the underground section were inter- 
posed between overhead sections. It ap- 
peared but just to permit the company to 
make such preliminary experiments as might 
be necessary, before requiring it to adopt 
throughout its Brooklyn lines an under- 
ground system. 

Among the questions involving points, 
which need further study, that of the elec- 
tric light conductors is one of the most 
important. After the organization of the 
board, the electric light companies reported 
to it, as did the other electrical companies, 
the number and location of their wires, and 
declared that they had no plan to propose 
for putting such wires underground. 

This made it the duty of the board to 
devise such a plan, if possible. The subject 
has been studied with care, but not as yet 
with the necessary completeness; and the 
reason of this relative failure is lack of 
means already explained. With regard to 
the electric light conductors, the board has 
found no device which would with certainty, 
in its opinion, enable the wires carrying arc 
light currents to be safely and successfully 
operated in the same conduit with telephone 
and telegraph conductors without disturb- 
ance or injury of the latter. Hence the 
consideration of the arc light conductors 
must have reference to independent conduits 
kept at a distance from the telegraph and 
telephone conduits. The following points 
are suggested, and their number might be 
increased : 

1, It is a question to what extent the arc 
light currents, especially those of certain 
systems, involving very bigh potentials, or 
so-called afternating currents, can be success- 
fully maintained in insulated conductors 
underground. As will be seen in the report 


of the president ot the board, herewith 
transmitted, this problem has not been 





solved, or even attempted in practice abroad. | 


The foremost practical electricians of Europe 
have simply avoided it. To discuss such 
matters technically is not the purpose of this 
report; but the board desires to say em- 
phatically that those fluent critics who talk 
of putting electric light conductors under- 
ground, making no distinction between arc 
lights and incandescent lights, or between 
the are lights of different systems, are 
ignorant of the alphabet of the subject. 

2. If it should prove upon thorough 
and unbiased investigation that some elec- 
tric hght conductors can be suceessfully 
operated underground, while others cannot, 
the result of an imperative order in this 
direction would be to drive out of the city 
the systems which could not go underground. 
But some systems of which this might prove 
to be true are among the best in all other 
respects. The characteristically American 
“ alternating current,” for instance, is asserted 
'o give a more uniform light than any other. 
Before enforcing such distinctious among 
the different compe'ing systems, the board 
must have better opportunity to judge and, 
to that end, opportunity to examine and test. 

3. It has been a question whether and in 
what circumstances the electric light com- 
panies employed to light the streets under 
contract with the city could be legally obliged 
by the board to place their wires under 
ground. This question has never been a 
pressing one because the board not having 
devised a practicable system to include such 
wires, could not issue such an order, if it had 
the right. Recently, bowever, in view of 
the general public interest in the subject, the 
board obtained through your courtesy the 
opinion of the Corporation Counsel—which. 
not being a city department, it had no right 
to ask directly—on the question whether its 
jurisdiction extended to the prevention of 
stringing overhead of such conductors 
That opinion is able and elaborate, and con- 
tirms iu every essential particular the views 
entertained from the beginning by the board. 
It may be summed up in the declaration that 
the board possesses under present circumstan- 
ces no such power, but that it will be the 
right and duty of the board to order under 
ground the electric light wires employed by 
contract with the city, so soon as a proper 
and suitable method for so doing shall have 
been devised. 

This raises, however, for the consideration 
of the board, another question, namely: If 
the city authorities have made contracts at a 
certain price for lighting the streets, could 
this board properly impose upon the con- 
tractors an underground system, which, 
though technically practicable, was financi 
ally impracticable, under the terms of the 
contract ; that is to say, would inevitably 
force either the abandonment of the contract, 
or the payment of a higher price by the city? 
This would certainly bring the board into an 
undesirable and mischievous attitude of con- 
flict with the city authorities. Although the 
letter of the statute, as the Corporation Coun- 
sel has clearly shown, leaves the wires of 
contractors subject to the authority of the 
board, the spirit of the law evidently is that 
the city shall not by the action of the board 
be involved in expense or liability before its 
constituted authorities shall have fully con- 
sidered the subject of proposed changes and 
appropriated the money to make them. It 
was plainly the wise intention of the law not 
to supersede the local self-government of 
the city by the constitution of this board for 
a temporary and special purpose. If the 
board, by dictating certain conditions to con- 
tractors, should force upon the city the alter- 
native of either giving up its experiment in 
electric lighting of the streets or paying a 
much larger sum for that service, the practi- 
cal effect would be the same as if the board 
had ordered the city to give up its fire and 
police telegraphs, or to put them underground 
at great expense. Furthermore it is con- 
ceivable that such an order as to contractors’ 
wires might leave the city practically no al- 
ternative at all but the return to gas. In that 
case the question would arise, whether this 
result would serve the public interest ; and 
it would be a fair inquiry in that connection 
whether the citizens of a given location 
would rather bear the nuisance of over- 





head wires than go without the electric 
light. 

An immediate attempt to put underground 
all the police and fire wires of the city, 
so as to make those departments depend 
wholly upon an underground system, would 
be, in the opinion of this board, unadvis- 
able. If independent conduits were con- 
structed for the purpose, the cost would not 
be less than $5,000 per mile. Moreover, 
there are some peculiar necessities of the fire 
and police service which require that the un- 
derground system should be cautiously 
tested before general introduction. For such 
tests the present subways, in which space has 
been expressly reserved for the purpose, of- 
fer a favorable opportunity; and the board 
recommends that the sum of $5,000 for 
each of the two departments be appropriated 
for the purpose of purchasing, laying and 
oper-ting suitable conductors in the present 
subways. 

If the experiment proves satisfactory, 
there will be no difficulty, and little expense, 
in extending the system wherever the tele- 
phone and telegraph subways constructed by 
private companies give a ready-made con- 
duit for it. The question of a further exten- 
sion at the cost of the subways constructed 
by ‘he city, must be left to the authorities. 

The board begs leave, however, to call at- 
tention to the circumstance that the contin- 
ued existence of overhead conductors belong- 
ing to the ci'y departments prevents in many 
cases the removal of poles from the streets, 
even after the telephone and telegraph wires 
have been taken from them. The latter 
wires will be removed as fast as they are 
superseded by the cables in the subways; 
but so long as the poles are required for the 
fire and police wires they must remain. The 
plan suggested above of beginning the intro- 
duction of a fire and police underground 
system, with the experimental use of the 
eompartments provided in the existing 
subways, will tend to remove the city 
wires from pcles where they are the sole 
remaining lines, and thus permit the entire 
removal of the poles. 

The board earnestly hopes, therefore, that 
the necessary appropriations for this purpose 
will be provided at the first opportunity. 

During the summer the President of the 
Board visited the principal cities of England 
and the continent of Europe, including all 
places where underground electric systems of 
distinctive character were reported to exist. 
His report to the board is herewith trans- 
mitted. It is interesting and valuable as the 
first authoritative statement from a competent 
source, and from personal examination and 
investigation, of the actual condition of for- 
eign practice in this matter. Notwithstand- 
ing the assertions so confidently made by 
irresponsible persons, it appears after careful 
inquiry, that there is no city to-day where 
greater progress has been made in the direc- 
tion of an underground system than in 
Brooklyn. In the one or two cases which 
constitute seeming exceptions, the problem 
involved has been much simpler than that 
encountered here. That such substantial 
progress has been made under such necessary 
and uonecessary hindrances, is a result con- 
templated by the Loard with some justifiable 
pride. 

Accompanying the report to the Mayor, 
Professor Plympton makes a s tatement em- 
bracing the result of his observations on the 
telegraph and telephone systems of Europe, 
mentioning the perfection to which they have 
been carried, the cables being principally 
laid in conduits beneath the surface of the 
roadways in London. On the continent they 
are carried on housetops, hung upon light 
supports. In his communication Professor 
Plympton declares that ‘‘ there are more tele- 
phones in use in New York City and Brook- 
lyn than in all Great Britain, and more in 
New York City alone than in all France.” 

———___ oe —_—__ 

«ts The Tribune's Washington special 
says: In the sundry civil bill is an item of 
$100,000 “for payments of assistants to 
United States district attorneys.” The ap- 
propriations committee must expect either 
that the senate will increase the amount or 
that the house may be called on to vote a big 
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deficiency next year. Out of this item 
must come the money to pay the counsel in 
the government Pan-Electric suit to break 
down the Bell patent. Information in the 
possession of the appropriations committee 
shows that down to this time the array of 
government counsel in that suit stands as 
follows: Hunton and Chandler, $5,000; 
ex-Solicitor General Goode, $5,000; Mr. 
Shipman, $2,500 ; Mr. Lowry, $100 per day 
in court and $75 per day when engaged on 
the case outside of court, five hours to be 
called a day ; ex-Senator Thurman, $1,000 as 
retainer and as much more as his services 
shall be deemed worth. It will be seen that 
the telephone litigation into which the gov- 
ernment has been drawn by the Pan-Electric 
statesmen will absorb a large share of the 
appropriation for the next fiscal year, as it 
will also of the appropriation for the current 
year. It is whispered that before the end of 
the session the attorney general will ask for 
a big deficiency appropriation for the cur- 
rent year, and it may be worth while for 
Congress to find out how much of it is re- 
quired to meet liabilities incurred on ac- 
count of the futile attempt of the department 
of justice to maintain a suit in Ohio against 
a corporation whose home is in Massachu- 
setts. 
The Hartford Light and Power Company 
—The Pioneers of Underground Con- 
duits in Hartford. 


The Hartford Light and Power Company 
is the name of a corporation just formed in 
Hartford, and for which articles of associa- 
tion have been signed and stock subscribed 
for by Messrs. William F. Henney, B F. 
Simmons, David Henney, David Henney, 
trustee; P. H. Woodward, and P. H. 
Woodward, trustee. 

The purpose of the corporation is to 
furnish light for illuminating purposes, and 
to furnish and distribute power for various 
purposes. The company will operate under 
the Mather system of incandescent lighting, 
and will furnish light of any capacity for 
interior use. For the present the mechanical 
apparatus of the company is in the east end 
of the main building of the Hartford Steam 
Heating Company. The space occupied is 
being enclosed, and a well-equipped engine 
room will soon be presented. 

The business management and general 
superintendence has been placed with David 
Henney, who is one of the heaviest stock- 
holders, and an example of his ability to 
perform these duties lies in this single fact. 
On Friday night of last week, he was not ‘fied 
that he would be expected to illuminate the 
first floor of the Plimpton building for the 
Tyler Post fair on the Tuesday evening fol- 
lowing. There had been nothing done in a 
preparatory way, the dynamo was in the 
shop and, as late as Saturday, the engine was 
on the car in the freight yard of the railroad 
company. But Mr. Henney is an energetic 
man and he set to work to orgunize his 
lightning-manufacturing forces, and what did 
hedo? He had two sixty horse-power West- 
inghouse automatic engines unloaded from 
a car and carted to the building. They 
were haulded upon the foundation built for 
them, and one engine was set up and steam 
connections made with one of the large 
boilers of the Steam Heating Company. A 
Mather dynamo, of guaranteed power of 600 
lights, was placed ahead of the engine and 
secured to its foundation, the two were 
belted together, and at 3 o’clock on Monday 
afternoon the two machines were working, 
the maze of wires had been stretched from 
the dynamo to and about the exhibition 
building and connected with forty suspended 
globes, and the undertaking had been suc- 
cessfully prosecuted. A series of tests were 
made, Mr. Charles H. Knox conducting the 
electrical arrangements, and in the evening 
the busy workers at the fair were furnished 
with a brilliant illumination. 

WIRES TO GO UNDERGROUND. 


For the present the company will use the 
overhead plan of stretching wires, continuing 
this only until permission can be obtained 
from the city to use the streets for the pur- 
pose of laying trenches for their cables and 





! 
|wires, The plan at present is tc place the 
‘conduits two feet or more beneath the sur- 


face of the street and close to the gutter 
stones, the wires in the conduits to be 
properly insulated and then all to be covered 
with insulation. At convenient places there 
will be test and cut-out boxes, so that re- 
pairs and extensions can be made. 
Regarding the prospects of the new com- 
pany it was learned that orders had already 
been received for the illumination of adja- 
cent buildings and enough to employ the 
present capacity of the machinery. Addi- 
tions will be made as fast as possible to the 
dynamo power. The field of interior illu- 
mination has been pretty carefully estimated, 
and the company is confident of meeting 
every desire. At first, attention will be paid 
to the wiring and illumination of stores, and 
their residences will be attended to. The 
lamps used by the company can be attached 
to gas brackets or chandeliers and the wires 
introduced without defacing a building or 
changing the ordinary fixtures. Improve- 
ments have been made so that the density of 
the light can be regulated the same as with 
gas, and lights not desired can be turned out 
and renewed at will. The four illuminating 
points in the little globe burn with such 
perfect steadiness that the eye is neither 
dazzled nor tired in looking at it. 
sencilla at 


The Field Telegraph. 


The articles on Field Telegraphs, which 
are being published in the Military Telegraph 
Bulletin are interesting to some telegraphers. 
From a late issue we extract the following : 

* PRESENT ORGANIZATION IN THE BRITISH 
Army.—There is now in our army a Tel 
egraph Battalion of two divisions. All the 
telegraph service in the field is performed by 
them. In peace time, one division, with 
wagons and horses, is stationed at Aldershot, 
and trains officers and men for field telegraph. 
The other division maintains, under the 
Engineer-in-Chief to the General Post-Office 
all the State telegraphs in the South of Eng- 
land and Channel Islands. For war pur- 
poses, sections of about fifty men are formed 
a certain proportion from each division. 
The system has shown itself an admirable 
one, and the most economical a State could 
maintain. But, in matters of this kind we 
must look forward to what is likely to be de- 
manded in the future, and not measure our 
requirements by the past alone. The uses 
made of the telegraph for war increase as its 
powers become more recognized. In years 
to come it will be considered as great an 
anomaly to send a body of troops on any 
detached duty in the field without its con- 
necting telegraph line, as it would be to send 
amanwho was dumb as a Member to the 
House of Commons. To avoid any strain on 
the English State telegraphs, caused by the 
withdrawal of too many of those employed 
on them for foreign service, the writer advo- 
cates an increase in the number of trained 
officers and meu. Of training, he says: 
Though the duties in the field may look sim- 
ple, it nevertheless requires a long and care- 
ful technical training to give a man the re- 
quisite qualities. The maintenance of tele- 
graphs admits of no hesitation, no mistakes, 
and no fear of responsibility. 

‘«The telegraphs in our army, the writer 
adds. have been a great success, and the or- 
ganization is undoubtedly the best in any 
European army, and is recognized as such. 
He, however, warns us of the danger of being 
satisfied with past successes. What has 
been done has only been the simplest kind of 
field telegraph work. There have been only 
single lines of communication, and no com- 
plicated problem. It will be different in a 
European war, where the advance into the 
enemy's country may be by several main 
roads, and cross-communications and numer- 
ous branches necessary. When the tele- 
graph of the country will have to be taken 
over and worked, not for military purposes 
alone, but also for the civil government of 
the country, instruments of a far more com- 
plicated nature than those for field use would 
become necessary, and such an organization 
indispensable that could only be worked by 
Officers and men who had undergone a long 





! 
training in peace. The field telegraph has 
hitherto been equal to what has been re- 
quired of it; but to provide a trained per- 
sonnel for a field of action, such as has been 
sketched, would be beyond it, without un- 
duly straining the State telegraphs at home.” 


——_ am 


Examination in Electrical Measurements. 





COURSE IN ELECTRICAL ENGINEERING, COR 
NELL UNIVERSITY, ITHACA, N. Y.—FALL 
TERM, 1886. 





1. Define the ohm‘; the ampere ; the volt. 
Also, the legal ohm, ampere, and volt. 

2, Describe briefly the method used by the 
British Association committee, and after- 
ward by Lord Rayleigh, for determining the 
true value of the ohm. Show what quanti- 
ties must be observed. 

3. Describe and demonstrate Cary Foster's 
method of comparing resistances by meuns of 
the divided metre bridge. Show how this 
may be applied to calibrate the bridge wire, 
and determine its resistance per unit length. 

4. In determining H by means of the Kew 
magnetometer, show how the length of the 
deflecting magnet is eliminated, and explain 
the corrections for temperature and induc- 
tion. 

5. Deduce the expression for the potential 
due to a magnetic shell, and reduce to simplest 
form involving linear quantities, for a shell 
with a circular edge, for a point on the axis 
of the circle. Also find the expression for 
the force in the direction of the axis on a 
unit pole. 

6. What is the advantage of the Helmholtz 
over the single coil tangent galvanometer? 
Why is the distance between coils made 
equal to theirradius? Describe the ‘‘ Vienna 
method ”’ of measuring currents. 

7. Describe briefly the two forms of Ayrton 
and Perry ammeters. State their advan- 
tages and disadvantages. Describe the Sie- 
mens ammeter (dynamometer form), 

8. How can potentials be measured in 
legal volts? Describe some of the portable 
voltmeters. How does temperature affect 
their indications? Why? 

9. What can you say of the use of cells as 
s‘andards of difference of potential? Give 
briefly the method pursued by Lord Ray- 
leigh to determine the E.M.F. of Clark’s 
cells. 

10. How is the influence of errors of ob- 
servation on a result to be determined? Ex- 
plain the bearing of this upon the number of 
places of significant figures to be retained. 
Apply to the case of the measurement of 
current by a tangent galvanometer and sup- 
pose deflections can be read only to tenths of 
a degree. 

The Gymnotus Electricus, or Electric Eel, 

For two months of the present year, an 
electric eel was kept in one of the aquaria at 
Eugene Blackford’s establishment in Fulton 
Market, where it was the source of much 
amusement, as well as of a certain amount 
of distress, by the shocks it gave to those of 
an investigating or curious mind. Toward 
the end of its captivity the writer received 
one of its shocks. It was but a feeble one— 
comparable to that from a pint Leyden jar. 
The fish was then growing weak, and shortly 
afterward it died. Thus the shock could 
only be considered an indication of what it 
might do if in good health. A snapping 
turtle which was in the same compartment 
with it was once so badly shocked that for 
ten minutes it floated upon the surface of the 
tank senseless. 

By the kind permission of Mr. Blackford, 
the eel was dissected. This was an opera- 
tion of much interest, as the eel was the 
largest one he had ever had possession of. 

Its general external appearance does not 
differ much from the ordinary eel. On cut- 
ting it open, the first thing that impressed 
one was the disproportionate size of the 
electric organ. The fish was 34 inches long 
and weighed 3} pounds, and one-seventh of 
this weight was represented by its battery. 
The abdominal regions were confined to the 
forward part of the body, next to the head. 
The rest was all muscle, bone, and electric 
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organ. Though this fish was an unusually 
fine one, a length of five or six feet is often 
Its exact place in the kingdom of 
fishes is not satisfactorily settled, as it differs 
in many respects from the true eels. Its fins, 
confined to pectoral and anal, are covered 
with a thick skin. It has no dorsal, ventral, 
or caudal fins. Its vent is very far forward, 
just back of the jaw. 

Michael Faraday’s researches in the matter 
of the electricity of the Gymnotusare classic. 
His paper detailing the result of his experi- 
ments was read before the Royal Society on 
December 6, 1838. It may be consulted in 
the collection of his ‘‘ Experimental Re- 
searches in Electricity,”” published by Quar- 
itch in 1844, and recently reprinted in fac- 
smile. : 

He collected electricity under different 
circumstances, and tried many experiments 
with it. He used two kinds of collectors, 
In one of them, a copper disk, one and a half 
inches in diameter, was brazed to a copper 
rod 15 inches long, with a copper cylinder 
for handle, the rod being insulated with a 
thick India rubber tube, In the other, a 
plate of copper, eight inches long by two and 
ahalf wide, was bent into a saddle shape, and 
its outer surface covered with caoutchouc. 
A wire was brazed to it and insulated by a 
rubber coating. With the first kind of con- 
ductors, the handles being wet, shocks were 
obtained when one collector was held in 
each hand and applied to different parts of 
the fish. The saddle collectors, properly 
applied, gave current enough to deflect a 
galvanometer that was not very sensitive. 
With a helix of 22 feet of fine silk covered 
wire wound on a quill and placed in the 
circuit, a wire was magnetized, and its 
polarity indicated a direction of current from 
the anterior to the posterior parts of the 
animals. Iodide of potassium was readily 
decomposed, iodine appearing at the end of 
the wire connected to the forepart of the 
Gymnotus. By carrying out this line of 
experimentation, he ascertained that ‘ within 
certain limits the condition of the fish exter- 
nally at the time of the shock appears to be 
such that any given part is negative to other 
parts anterior to it, and positive to such as 
are bebind it.” 

He repeatedly obtained the spark by plac- 
ing a spark coil in the circuit, with files as 
circuit breakers. Subsequently a revolving 
steel plate, cut file fashion on its face, with 
a wire to bear on the roughened surface, was 
used. Connecting one piece to one saddle 
collector, and the other to the second one, 
applying 'hem to the fish’s body, and’ ex- 
citing it while moving one electrode over the 
rough surface of the other, a spark was re- 
peatedly obtained. His objec’ in this ex- 
periment was to secure a break in the cur- 
rent while it was passing. 

By a rough comparison with Leyden jars, 
he concluded that a single medium discharge 
was equal to the electricity of fifteen Leyden 
jars with 3,500 square inches of glass, coated 
on both sides, and charged to its highest 
degree. 

His general theory of the action of the fish 
is that a current is discharged from the head 
to the tail through the water as conductor. 
If any sensitive object, as the human hand, 
is placed in an intermediate part of the 
water, it will receive a slight shock. If the 
hand grasps the fish, it will also be a portion 
of the connecting conductor, and will be 
shocked up to the point of immersion. If 
both hands graspit, the shock is received in 
great intensity, as the body all comes into 
the circuit. ‘The farther apart the points of 
the body thus grasped were, the worse was 
the shock. 

By bending into an arc, the fish can send a 
current across the chord with much force. 
Faraday saw it stun a fish in this manner 
before devouring it, coiling in a partial circle 
around its victim before discharging its bat- 
tery. A curious feature in its disposition to 
discharge itself was that it would only do so 
repeatedly when touched by a sensitive ob- 
ject. Disturbe : by a glass rod, it would give 
a few shocks, and desis’; but on touching it 
with the hand, it would again discharge 
itself. This Faraday attributes to the recog- 
nition ob ained by tne fish from the convul- 
sive movements of the hand of a sensitive 
organism. When this movement was not 
perceived, the fish soon desisted from shock- 


ing. 

When Mr. Blackford’s eel was in full 
vigor, many persons were shocked by merely 
putting their hands in the water. It was 
also remarked that the shock from contact 
with a single hand was not necessarily con- 
fined to the immersed portion. 
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* * Your co respondent yesterday talked 
over a telephone wire from 53 South Third 
street Philadelphia, to 140 Fulton street, 
New York, with a gentleman there, and the 
conversation was just as audible and just as 
clear as if held between two persons in the 
same room. The lines between such distant 
cities are those of the American Telephone 
and Telegrapa Company—and are in connec- 
tion with all the American Bell telephone 
offices in all the cities yet connected—in- 
cluding New York and Philadelphia, Jersey 
City, Brooklyn, and as far east as New 
' Haven. And the company are now building 
a line of thirty new wires between New 
York and Boston, which will be completed 
and in working order early in the spring 
Since the completion of the line it has been 
found to be absolutely perfect in operation 
under ary and all climatic conditions. From 
Philadelphia communication is had with 
over 15,000 scations in the cities above 
named. The line from New York to the 
Delaware River was completed 1n April last, 
but some delay occurred then in getting an 
ordinance from Councils to lay the wires 
underground here. Now the latter are laid 
from tha Delaware to Fifteenth street on 
Walnut street, and on Fourth street from 
Walnut to Arch, and as eirly in the spring 
as the weather will permit the system will 
be extended to the S huylkill River on Wal- 
nut street, and from Washington avenue to 
Girard avenue on Fourth street, thus takin 
in the entire active business section of the 
city. The Puiladelphia local office is at 53 
South Third street, in charge of Mr. H. A 
Pilcher as manager, and the operating de- 
partment is at 148 South Fourth street, and 
there are public statins at the Continental, 
Girard and Lafayette Hotels and at the Stock 
Exchange, and the system is being exten- 
sively leased by leading business houses here, 
and by others having business relationshi; s 
with the cities named above. 


** A new electric company has just 
been formed in Auburn, N. Y., by General 
Manager Timpson, to be known as the Au- 
burn Electric Clock Company: $10,000 cap- 
ital paid in. There are seven trustees, as 
follows: Frederick I. Allen, W. L. Bundy, 
George Underwood, Fred. C. Timpson, 
Charles F. Davis, F. P. Casey and William 
P. Allen. The operations of the company 
are to be carried on in this city, and manu 
facturing will probably commence about the 
Ist of January. 


* * The stockholders of the North Amer- 
ican Telegraph Company have elected direc- 
tors for the coming year. They are: W. S. 
King C. A. Pillsbury, George A. Brackett, 
H. F. Brown, C. M. Loring, Minneapolis ; 
W.R. Merriam, C. H. Bigelow, Maurice 
Auerbach, A. H. Wilder, St. Paul; L. D. 
Parker, Chicago. The directors elected for 
president, C. M. Loring; vice-president, 
W. Rt. Merriam ; secretary and treasurer, W. 
H. Eustis ; genera: manager, H. A. Tuttle. 
The annual reporis went to show that the 
wires of the company are nearly all strung so 
far as ordered, and that its business is in a 
very satisfactory condition. Next season 
the company will build a line from Minne- 
apolis and St. Paul to Winnipeg. This will 
not be a continuation of the Duluth line, but 
will be entirely separate from it, takinga new 
route across country. The route has not yet 
been decided upon. 


** A telegram from Constantinople, last 
week, stated that the electric light on the 
heights of Siddul Barhar, at the entrance of 
the Dardanelles, has been completed, and 
has given so much satisfaction to the mili- 
tary authorities that further apparatus of a 
similar kind has been ordered for the other 
fortresses which command the different 
bends of the channel up to Niagara, 





Testing Dynamo Machines. 

As the first example of efficiency tests, 
that of two similar series wound machines 
may be taken. We will suppose them arc 
light machines of high electromotive force. 
The motor and generator have their pulleys 
connected by a belt, and the machines are 
coupled up electrically in series with a small 
machine, D. If the small machine is run, it 
will send a current through the other two; 
but they will not start, as the torque will be 
the same in the two similar machines, This 
difficulty may be got over in several ways. 
Thus the motor may have a smaller pulley 
than the dynamo. The size of the pulleys 
should be arranged so that the small one is 
to the large as the expected efficiency of con- 
version of the two machines is to 100; that 
is to say, the difference should be enough to 
allow for the loss of power due to Foucault 
currents in the arma‘ure, to magnetism, and 
to mechanical friction and belt slip. If the 
pulleys are not the right size, either the cur- 
rent will come wrong, or the machines will 
not run at their normal speed. Let us sup- 
pose that the pulleys are chosen correctly, 
and that one of the machines, say, the gen- 
erator G, is to be tested. We will take its 
working conditions to be 2,000 volts, and 10 
amperes at 900 revolutions. The small dy- 
namo D is run up till it gives 10 amperes. 
The large machines will run quicker and 
quicker till the product of their torques and 
speeds is equal, or only differs enough to 
allow for belt slip; this will be at their nor- 
mal speed if the pulleys have been correctly 
chosen. 

We will assume hypothetical readings and 
work them out; G gives 2,000 terminal volts, 
the loss in the armature calculated from the 
hot resistance is 120 volts with 10 am- 
peres, and in the field 120 volts. We 
will suppose the current to be quite 
steady; then using Prof. Thompson’s 
lettering for the sake of uniformity; the 
terminal electromotive force e = 2,000, on the 
brushes it is «= 2,120, and E the armature 
electromotive force is 2,240 volts. The 
motor M is e = 2,721 and ¢« = 2,601, E = 
2,481. We have therefore 2,481—2,240=241 
volts spent in other ways than in overcoming 
the resistance of the wire of the machine, 
and the problem is to divide this loss fairly 
between the two machines. The losses in 
power, due to different causes, vary differ- 
ently with the speed. For instance, the 
power lost by Foucault currents varies nearly 
as the square of the speed, while the loss 
from persistent magnetism is probably as the 
speed. It is most likely the best way to dis- 
tribute the loss as the square of the speeds. 
In choosing the hypothetical readings the 
efficiency of conversion wastaken at 95 
per cent., so that G ran at 900 and M at 1,000 
if there was no belt slip. Then the 241 
volts, or 2,410 watts, will be distributed, M 
1,330 and G 1,072. The armature of G gives 
22,400 watts, so that the whole power given 
to Gis 23,472 watts. In the same way the 
motor has e=2,721, «=2,601, E=2,481, so, 
as 130 watts are lost it transmits 23,480 watts. 
The eight ex'ra is here due to the use of 
the slide rule. This supposes that there is no 
belt slip, but take the belt slip =1 per cent. 
as the reading obtained by comparing the 
observed and calculated speeds of the 
dynamo shafts. A belt slip of one per 
cent. is 235 watts, and this power is 
part of the 2,410 watts not accounted 
for by the electrical resistance of the ma- 
chine. This leaves 2,175 watts to be 
divided between the the two machines. 
That gives M1,211 watts and G 962 watts. 
The reason why the motor and generator 
were taken as similar machines in the exam- 
ple is that it is the only way this particular 
loss can be accurately determined. If the 
machines were not alike, it would be easy 
enough to determine the efficiency of 
the two machines taken together, but 
the loss in one alone could not be so well 
separated. We have found that the genera- 
tor G@ receives 23,362 watts, which is spent 


as follows: 
Watts. 


Loss in armature by resistance........... - 1,200 
% in field-magnets....... 1,200 
mechanical friction, 
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Foucault currents, persistent mag- 
netism, etc., in the armature....... 962 
Total loss in the machine ................ 3,862 


Efficiency, 84.6 per cent. 


If the current is not steady, some precau- 
tion becomes necessary. The main current 
must not be measured with an ordinary am- 
meter, but an electro-dynamometer must be 
used. Such an instrument does not really 
indicate the current, but gives what may be 
called the virtual current, which, when mul- 
tiplied by the virtual electromotive force, 
taken with an electro dynamometer voltmeter, 
without self-induction, gives real power 
spent in any part of the circuit that is re- 
sistance only—that is, has no electromotive 
force, induced or otherwise produced. 
Again, if the current is variable, the loss in 
the fields is greater. To get the loss in the 
fields, an electro-dynamometer, without self- 
induction, must be set to measure the 
power; it will not do to measure even the 
virtual volts and amperes with two separate 
instruments and multiply them together, for 
there is an electromotive force induced in 
the field coils when the current varies. This 
method cannot be applied to the armature, 
so the additional loss due to the variation of 
currents must be put in with the power unac- 
coun'ed for by the resistance of the ma- 
chines. It is probable that two machines, 
each of which alone gives a varying current, 
would, when coupled together and run at 
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Fig, 1. 

slightly different speeds, give an approxi- 
mately uniform current. Instead of electro- 
dynamometers, electrometers may be used. 
Enough has now been said to show the grea 
advantages of this method of testing ma 
chines. The whole cf the tests are taken 
without any mechanical dynanometers, and 
even the instruments need not be correct. It 
is a common practice among electrical engi- 
neers to measure resistances in B. A. ohms, 
and E M.F. in what would be “legal ” volts, 
if they were a good enough shot to be any- 
thing at all; but all that is demanded with 
this method is that the instruments are cor- 
rect throughout their scales with regard to 
themselves. If the instruments are not cor- 
rect, or even consistent with one another, but 
consistent each with its own scale, the result 
is not a false estimate of the efficiency of the 
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machine, but merely some slight errors in 

the distribution of the loss of power. The 

machine will also be run at a slightly differ- 

ent load. 

If very great accuracy is not required the 
machines need be similar, for if they are both 
are machines, or at least both work with the 
same currents, the motor M may be any ma- 
chine that is powerful enough. Care must 
then be taken to assess the loss of power and 
of belt slip properly. 

If the machines are at the same speed the 
belt slip may be avoided by coupling the 
shafts of the machines together rigidly, as in 








Dr. Hopkinson’s method. This lessens the* 
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friction of the bearings if the shafts are set 
exactly true, but the belt has the advantage 
that the machines are run more nearly under 
their normal conditions, and the tests are 
therefore more valuable, though the efficiency 
does not come out quite so high. 

The arrangement in which the speeds of 
the dynamos with their normal currents de- 
pend solely on the relative diumeter of the 
pulleys is defective, as it does not admit of 
any fine adjustment. This adjustment is 
managed by shunting one of the fields or one 
of the armatures. Thus, suppose G is found 
to run too fast, a shunt across either the 
brushes or the field of M will make it rup 
slower. 

If a low resistance voltmeter is used, with 
enough resistance in series to take the high 
electromotive force, it may itself take a cur- 
rent large enough to interfere with the test. 
An electrometer has not this disadvantage. 

As our next example we will take two 
similar shunt or compound machines. First 
let them be shunt machines. We may sup- 
pose the test made with two Edison-Hopkin- 
son machines like those tested at Manchester. 
Fig. 2 shows two such machines coupled 
with pulleys of different diameters. The 
first thing to do is to find the revolutions and 
relative sizes of the pulleys needed. The 
normal speed is 750, and the armature elec- 
tromotive force E is 108.6 volts, and « and e 
are 105 volts. The machine is run as a 
motor with no load till it has a back elec'ro- 
motive force of 108.6 and a speed of 750. 
The field will then have a little less than 105 
volts on it. 

But the armature will be under conditions 
almost the same as when running at full 
load as far as Fcucault currents, persistent 
magnetism, etc., are concerned. The elec- 
trical power now spent in the armature will 
give the data required for calculating the 
pulleys. Let the figures be 109 volts and 24 
amperes in the armature, or 2,682 watts. 
The armature of the generator has a normal 
current of 364 amperes and an electromotive 
force of 108.6 volts. It will therefore want 
39,600 + 2,682 to drive it; allowing 1 per. 
cent. belt slip the motor must give 42,605 
watts, As the motor will be going about 20 
per. cent. faster than the dynamo, 3,580 
watts may be allowed for stray power, so 
the armature must get 46,185 watts. As the 
generator excites both machines the motor 
current is 352, and the back E must be 131 
volts; so the pulleys must be as 108.6: 182. 
This assumes that the difference of current 
im the two machines makes no practical 
difference in the armature volts. The elec- 
tromotive force at the brushes of the motor 
is «= 184.5, so secondary cells or another 
machine must be inserted to add 26 or 27 
volts to give 131.5 volts on the motor. These 
cells then supply the loss in the whole 
system. The machines are coupled up as 
shown in Fig. 2. The cells are shown in 
the main circuit, and there is an adjustable 
resistance R in the main circuit ; the shunt 
circuits have also an adjustable resistance in 
each. To start the whole system the main 
circuit is made; the connections must be 
made so that the fields are to some extent 
excited by the cells to start with—that is 
to say, the resistance # must be in the arma- 
ture circuit, but not in the field circuit. One 
objection to this method of testing two shunt 
machines may be the difficulty of starting. 
To start, the resistance Sin the motor field 
circuit may be taken out, and the field of 
the generator left open and then closed 
through a high resistance which is gradually 
taken out, Let us suppose the machine 
started, and the main resistance and the 
shunt resistance adjusted till the generator is 
running under its normal condition. ‘The 
power lost in each field is then determined, 
and the loss by armature resistance is calcu- 
lated for each machine; the loss not thus 
accounted for is the total loss through fric- 
tion belt, etc., and is distributed in the same 
way as in the case of the series machines. 
If the first calculation of the sizes of the 
pulleys is wrong, the motor must have its 
field altered by the resistance S, but it is not 
likely the error will be large enough toallow 
any perceptible error in the distribution of 
the stray power,—London Hiectrician. 
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Distribution by Transformers. 

We learn from the _dsterreichisch-ungar- 
isches Pateniblatt that Messrs. Siemens and 
Halske propose to effect the distribution of 
electricity from central stations, by subdivid- 
ing the area to be supplied into several 
smaller districts, and distributing electricity 
in parallel mains, in each such sub-district, 
by means of large transformers, which are 
themselves to be supplied with current from 
the central station. In the publication from 
which we obtain these details, Messrs. Sie. 
mens and Halske set forth the disadvantages 
attending the employment of transformers 
upon parallel circuits, such as the amount of 
copper which is required for the mains (since 
the potential must be kept constant and 
equal at every transformer on the circuit, ir- 
respective both of the number of lamps and 
transformers in use), and also the objection 
of bringing into the consumer’s premises 
very nearly the full tension of the dynamo. 
They then refer to the difficulties connected 
with the regulation of transformers when 
connected in series, for which no solution 
has yet been made known; and finally they 
explain a method of connection by which it 
is proposed to obtain perfect regulation 
without incurring the difficulties of the par- 
allel system. The connections proposed 
are shown in the accompanying figure, 
where A A are the terminals of the alternat- 
ing current machines at the central station. 
Any required number of machines joined in 
parallel may be employed. From these 
points mains are carried directly to the ter- 
minals of the primary coils of the transform- 
ers (0) in each sub-district, and the latter are 
again joined in parallel, by additional sub- 
mains, as shown by dotted lines. 

Although we believe that the plan of using 
transformers as sub-centers of distributions 
is good and practical (though even this was, 





placed in the centers of their sub-districts. 
From this point of view it is almost to be 
considered a retrograde step, for one of the 
chief advantages to be gained by the use of 
transformers arises from the facility with 
which, if they could but be employed on 
series circuits, ex-central distributing stations 
are immediately available. The importance 
of any system which admits of the use of 
high tension currents in a system of general 
distribution, so as to enable the machine to 
be placed upon the outskirts of the area to 
be supplied, is fully appreciated, but this 
the scheme of Messrs. Siemens and Halske 
does not effect. 
—— ode 


Digest of U. S. Patents on Storage 
Batteries. 





REFERENCES TO FOREIGN PATENTS OB- 
TAINED THEREON. 
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1885. 
$21,759. July 7, 1885. Filed March 27, 1884. 
English pat., No. 5,741, Dec. 14, 1883. 
John 8. Sellon, England. 

Relates to the means employed for separat- 
ing the electrodes and consist in interposing 
between the respective pla'es, strip, plugs or 
discs of insulating material, such asa hard 
rubber, clay, etc. The plates are retained in 
position by a binding device, capable of 
yielding under pressure. 





823,890. Aug. 4, 1885. Filed Dec. 3, 1881. 
E. T. & E. E. Starr, Philadelphia. 
Construction the same as 268,308. 
Claims—An electrode of two or more per- 
forated plates. An electrode provided with 
receptacles and holes or perforations in the 
walls of the receptacles. 
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perhaps, scarcely thought of first in Berlin), 
yet as to the arrangement of the circuits it is 
certainly neither more nor less than a con- 
nection in parallel combined with a system 
of feeders such as were first employed by 
Edison. By splitting up the main current, a 
saving of copper over that required for a 
single parallel going all round the circuit is 
of course effected, but it is very doubtful 
whether, in any given case, this economy 
would not disappear by the time that the 
sub-mains between the several districts have 
been provided for * 

Our chief objection, however, to the 
scheme, so far as it has any pretension to be 
considered as a step towards a general and 
final solution of the problem, arises from the 
fact that it is essentially a central station 
system. Not only must the central station 
be centrally situated in order to secure 
economy, but the transformers must also be 











A perforated battery plate having recep- 
tacles for the material active in the battery. 





824 597. Aug. 18, 1885. Filed Mar. 27, 1885. 
English pat., No. 1,764, Feb. 9, 1885. 
French pat., March 5, 1885. 

J. 8. Sellon, London, England. 

Relates to electrodes formed of corrugated, 
horizontally-arranged plates, provided with 
open'ngs, in which are located vertically- 
arranged plates. The plates may be per- 
forated, and may be ‘‘ formed electrically,” 
or have mechanically-applied active material 
thereon. 
825,120. Aug. 25, 1885. Filed Feb, 5, 1885. 

English pat., No. 6,228, April 10, 1884. 

French pat., Jan. 14, 1885. 
German pat., 1885. 
John 8. Sellon, London, England. 

Describes electrodes, pyramidal] in shape or 
formed as a saddle, provided with ribs, cor- 








*The authors state that the dimensions of the 
sub-mains will be so taken as to provide an adjust- 
ment for all ordinary discrepancies between the 
rates of consumption in different districts. In order 
to provide against extraordinary departures from 
the normal balance, they contemplate the intro- 
duction, when necessary, of resistances in the cir- 
cuit of the main leads of those transformers which 
are doing minimum work. But it appears to us 
that the whole of this partof the —=* maned, 


to some extent, upon a m' n giving 
an illustration of the supposed it is stated in 
s0 many words that if the potential at the machines 


remains constant, then the current in the 

lead belonging to any given transformer tends to 
increase when the number of lamps in the - 
ary circuit of that transformer is diminished. 1t 
is, however, tolerably well known (and it may 
readily be proved by theory) that the reverse is 
really the case. An easily-remembered rule ol 
thumb clue to the elementary conditions of trans- 
former circuit may be given by sta that the 
virtual resistance of the primary coil in the 
same direction as the of the 
secondary. Consequently, when lamps are turned 





off, the actual resistance of the primary is in- 
creased, and under constant difference of potential 
the current through the coil diminishes (instead 
increasing, as sta by Messrs. Siemens and 
Halske). Owing to the loss of potential in the 

ns, this decrease of current tends to cause a 
slight rise of — at the terminals of the prim- 
ary; but in the system under consideration this is 
to some extent counterbalanced by the fact that the 
presence of the sub-mains diverts into this route a 
portion of the current ng through the other 
peer coils. The proportion of current sodiverted 
obviously depends solely upon the relative resist- 
ancesof the 7 — Tosecure 
perfect compensation in wey, necessary 
that the resistance of all the mains be equal to one 
another, —— the x Ary ag we 

@ vanishing quan AS 
above intimated, the connections de- 
scribed have nothing transformers qua 
transformers, but resolve themselves into a 8 m 
of povene ae with eg = 4 which the er- 
ence poten: may ept approximately 
uniform at all points. 





rugated or perforated. Spaces are arranged 
for the escape of gases. 

827,341. Sept. 29, 1885. Filed Jan. 20, 1883. 
Division of application of Dec. 31, 1881. 
E. T. & E. F. Starr, Philadelphia. 

Relates to the process of mixing to a paste 
with a binding agent, the active material to 
be employed in a battery. The claims are 
for— 

1. An active compound for use in electric 
batteries, consisting of active matter, and a 
binding agent therefor, mixed to a pasty or 
plastic condition with a conducting liquid. 

2. The combination with a battery elec- 
trode or support of an active compound, 
consisting of active matter, and a binding 
agent therefor, mixed to a pasty or plastic 
condition with a conducting liquid, such as 
sulphuric acid. 

8. An active compound for use in the 
manufacture of secondary batteries, consist- 
ing of finely-divided lead or lead compound, 
and a binding agent, mixed to a pasty or 
plastic condition with a suitable liquid. 

Notice is given that an application has been 
filed for similar claims omitting the binding 
agent, 





* * Messrs. Gaulard and Gibbs have just 
recived a United States patent for their 
method of electrical distribution and conver- 
sion, with the following claims: 1. The 
hereinbefore described art or method of elec- 
trical distribution and conversion, which cop- 
sists in establishing in a closed electric cir- 
cuit a current of alternate and equal positive 
and negative potential, producing by the in- 
fluence of such current an inductive field of 
alternate polarity. and thereby inducing in 
translating devices situated in an independent 
closed circuit traversing such field a similar 
alternating secondary current of greater quan- 
tity and less potential than the originating or 
producing current. 2. In a system of elec- 
trical distribution, an inductorium or con- 
verter, in which the length of that portion 
of the conductor traversed by the primary 
current within the magnetic field created by 
itself exceeds the length within the same 
field of the conductor traversed by the 
secondary current, in combination with a 
dynamo electric generator producing alter- 
nating electric currents or pulsations of equal 
potential and duration, and translating de- 
vices actuated by said secondary current. 
3. In a system of electrical distribution, an 
inductorium or converter, in which the re- 
sistance of thst portion of the conductor 
traversed by the primary current within the 
magnetic field created by itself exceeds the 
resistance of that portion of the conductor 
traversed by the secondary current which 
lies within said field, in combination with a 
dynamo-electric generator producing al- 
ae currents or pulsations of equal 
potentia and duration, and _translat- 
ing devices actuated by said seconda 
current. 4. In a system of electrical distri- 
bution, a dynamo electric machine, organ- 
ized forthe production of alternate positive 
and negative currents, equal to each other 
in potential and duration, in combination 
with the primary circuit of an inductorium 
or converter organized to induce in its 
secondary circuit alternating currents of 
lower potential and greater quantity than 
those of the primary circuit, and one or 
more translating devices actuated by said 
secondary currents. 5. In a system of elec- 
trical distribution, the combination of an in- 
ductorium or converter, having its primary 
and secondary circuits constantly closed, a 
dynamo-electric generator for producing 
qhoresting currents of equal potential and 
duration included in said closed primary cir- 
cuit, and one or more translating devices in- 
cluded in said closed secondary circuit. 


* * As mentioned in Jast week’s edition an 
electric railway has just been put in running 
order by the Scranton Suburban Railway 
Company, of Scranton, Pa., and moves with 
the regularity of clock work from the center 
of the city, at a point opposite the Delaware, 
Lackawanna and Western Railroad station, 


of | to asuburb called Green Ridge, a distance of 


about two miles. Two handsome Pullman 
cars have been placed on the track and are 
run smoothly and expeditiously along levels, 
around curves, and up rather steep grades. 
Each car affords seating accommodations for 
26 persons, The motor is a small compart- 
ment in front, and the power is applied by 
cogs to the two fore wheels. A ‘‘ traveler” 
running a wire strung at an elevation of a 


few feet above the car and about midway 
over the track conveys the power from the 
dynamo, which is in the works of the Scran- 
ton Electric Light Company, to the motor in 
the car and sets the wheels in motion. 





iss GEC 


LIGHT EA Rs 


—— The Youngstown Car Manufacturing 
Company, of Youngstown, O., have just put 
in a twenty-light Brush arc machine and a 
Buckeye engine, which are giving the best 
of satisfaction. 

—— F. Juneman, proprietor of the Brush 
Light Station at Chillicothe, O., has secured 
additional city contracts, and is fitting up his 
station with Brush apparatus. 

—— The Sandusky E'ectric Light, Fuel, 
Gas and Supply Company, of Sandusky, O., 
are adding totheir Bruch p'ant, which they 
say is giving the steadiest light they have 
ever seen. 

— The Lafayette, Ind., Brush Electric 
Light Company, under the management of 
James T. Davidson, their president, is mak- 
ing rapid advancement. They have recent'y 
added to their station two forty-five-light 
Brush dynamos of 1,200-candle power ca- 
pacity, and an engine, furnished by the 
Buckeye Engine Company, of Salem, O. 

—— Messrs. Whitely, Fassler & Kelley, 
of Springficld, O., having one of the largest 
agricultural machine works in the world, 
have just put in a Brush arc light plant. 

—— James Boyce, of Muncie, Ind., who 
is operating incandescence lights from a 
central station, has just added a Brush 1,200- 
candle power arc plant, and writes that 
traveling men say he has the steadiest and 
best lights they have seen anywhere. Mr. 
Boyce has al<o put in a Brush incandescence 
isolated plant at his flax works. 

— The Pittsburgh, Cincinnati & St. 
Louis Railroid Company are doing a large 
portion of their lightiog by electricity. 
They have already lighted their shops at 
Dennison, O., Columbus, O., and Indianap- 
olis, Ind., with Brush arc lights. 


7 (Oe) 





—— The American Tube and Iron Com- 
pany, of Youngstown, O., have recently 
built what are stated to be the most com- 
plete tube works in the world. They have 
all modern improvements, including a 
Brush Swan incandescent plant of 30 
lights and a Brush arc light plant of twenty 
lights. 

—— The Mather Electric Company, of 
Hartford, are putting an 800 incandescent 
plant for Hartford Light and Power Com- 
pany, and 800 incandescent and 25 arc lights 
for 8. D. Warren & Co, of Cumberland, 
Me ; also 600 incandescent for the Hennepin 
Avenue Opera House, Minneapolis, Minn., 
and 300 more for the Cincinnati Commercial 
Gazette. These are all December orders. 


—— Thos. Pray, Jr., general superintend- 
ent of the Mather Electric Company, 
Hartford, Conn., tendered his resignation 
November 22d, to the president of the com- 
pany. It was duly accepted Dec. 8th, and 
he will be at liberty Dec. 3ist. We learn 
that he has not made any arrangement, and 
has not decided whether to enter the editorial 
harness again or to continue in the electrical 
field. 


—— Asan indication of the strong inter- 
est which is now being manifested among 
the gas people in the combination between 
the American Electric Manufacturing Com- 
pany and the gas companies, it may be 
stated that a change has just taken place in 
the executive management of the American 
Company. Mr. H. E. Irvine, who has been 
so long associated with the company as 
treasurer, bas aceepted the presidency of the 
American Electric Construction Company, 
which is organized for the purpose of build- 
ing electric light plants throughout the New 
York State, and Col. W. A. Steadman, 
Treasurer and General Manager of the New- 
port, R. I. Gas Company, and said to be one 
of the ablest gas engineers in the country, 
has accepted the treasurership of the Ameri- 
can Company. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
Parent oF THE UNITED STATES WERE 
GRANTED IN THE WEEK EnpING DEC. 
ea 
7, 1886. 


851,111 Electric motor; Nathan H. Edgerton, 
Philadelphia, Pa., assignor, by mesne assignments, 
to the Edgerton Electric Motor Company, of New 
Jersey. ; 

854,131 Electrical thermostat; Richard L. Guion, 
Elmira, N. Y. 

354,189 Electro- phonetic telegraph sounder: 
Henry A. House and Henry A. House, Jr., Bridge- 
port, Ct. 

854,169 Telephone; Wm. J. Morton, New York, 
N. Y. 

854,209 Electrical annunciator; 
Painter, Baltimore, Md. 

354,233 Distributing appliance for electric light- 
ing systems; E. Wilbur Rice, Jr., Lynn, Mass. 

854,241 Telephone transmitter; Allen W. Rose, 
New York, N. Y. 

354.257 Resistance block for electric circuits; 
Marmaduke M. M. Slattery, Woburn, Mass., as- 
signor to the Sun Electric Light Company, sam, 
place. 

354,258 Apparatus for electrical distribution ; 
Marmaduke M. M. Slattery, Woburn, Mass., as- 
signor to the Sun Electric Light Company, same 
place. 

354,272 Apparatus for the distribution of elec- 
tricity by means of secondary batteries: Elihu 
Thomson, Lynn, Mass., assignor to the Thomson- 
Houston Electric Company of Connecticut. 

354,278 Regulator for dynamo-electric machines ; 
Elihu Thomson, Lynn, Mass. 

354,274 Induction coil; Elihu Thomson, Lynn, 
Mass. 

354,290 Underground electrical conduit; Bene- 
zette Williams, Chicago, III. 

354,291 Insulating joint: David Williamson, Hart- 
ford, Ct. 

354,292 Armature for dynamo-electric machines ; 
David Williamson, New York, N. Y. 

; 354,310 Manufacture of carbon conductors ; Thos. 

A. Edison, Menlo Park, N. J. 

354,320 Electrical conductor; Edward H. John- 
son, New York, N. Y. 

354,350 Conduit for cable or electrical railways; 
Edward Samuel, Philadelphia, Pa., assignor to 
William Wharton, Jr., & Co., same place. 

354,352 Secondary battery; Victor Sass and Karl 
Friederich, Berlin, Germany. 

354,402 Telephone receiver; Joseph C. Eich- 
meyer, Utica, N. Y., assignor of nine-tenths to 
Frank J. Collamen, Joseph R. Swan and Augustus 
H. Palmer, all of same place. 

354,434 Primary galvanic battery; Charles E. 
O’ Keenan, St. Cloud, near Paris, France. 

354,466 Electric cut out; Charles Esckwei, New 
York, N. Y. 

354,469 Adjustable support for telephones ; Claude 
C. Gould, Batavia, N. Y., assignor of seven-eighths 
to Walter Smith, same place, and Phillip W. Scrib- 
ner, Tonawanda, N. Y. 

354,505 Electrical number indicator; William J. 
Cull and Charles F. Scattergood, Albany, N. Y., 
said Scattergood assignor to said Cull. 

854,522 Thermometric regulator for heating ap- 
paratus; Jacob Trueb, New York, N. Y. 

854,525 Circuit breaker for electric clocks; Vitalis 
Himmer, New York, N. Y. 


; BUSINESS NOTICE. 
“In making the statements which follow we can verify 
each and all of them as tacts. Mr. Edward P. Thom som, of 
femple Court |7 Beekman St.,| New York, is a good man to 
bring your patent cases to, for he is thoroughly versed in 
all (he ius and outs of a Patent Attorney’s duties. ‘I'he 
following are some of his qualifications; Graduate of 
Stevens Institute as Mechanicai Engineer. for four years 
tutor of classes of young men in mathematics and ex peri- 
mental} physics at Elizabeth, N. J. Served professionally 
as Electrician and Chem.st inthe Swan Electric Company 
of New York for twoyears. Because of past successes ¢s 
a Patent Attorney at 13 Park Row, New York. was ¢p- 
pointed,to succeed N.S. Keith, of the patent agency of the 
Klectricat World and Associate Editor. Nt. ke th is 
known as the Translator and Reviser of Schellen’s Treatise 
on “Dynamo be a Machine .” Mr. Thompson for 
two years personally P an d all the pat- 
ent business of Electrical World's Patent Agency, fond 
is the author of a series of articles in said paper upon 
“Analytical and Systematic Method of Inventing,” which 
were widely known and favorably received = Mr. ‘Il b}ompscn 
isa member of American Institute of Electrical Fnginecrs 
and American Society of Mechanical | ngineers. Ke 1s 
author of the “Expansion of Polynomials,” vhich the 
ablest mathematicians of the world aniversally eommend.”” 
_New York Observer. 


Gwynne E. 











Baker & Co., gold, silver and platinum refiners, 
assayers and smelters, 408, 410, 412 and 414 N. J. R.R. 
ave., Newark, N. J. Platinum for all purposes, any 
degree of hardness or size. Wholesale or retail, 
Native or scrap platinum, melted, refined or pur- 
chased. 

NEW YORK & WASHINCTON 
ELECTRICAL PATENTS. 
FOWLER & FOWLER. 

A. C. FOWLER, C. E., Attorney at Law, EXAMI- 
NER IN U.S. PATENT OFFICE, 1880 to 1886, ELEC- 
TRICAL DIVISION, Office, Temple Court (Beek- 
man and Nassau Streets,, New York City. 

CHAS. D. FOWLER, Counselor at Law. Office, 
Vacific Building (622-4 F Street, half block east 
Patent Office), Washington, D. C. 





Investigations and Correspondence in FRENCH and GERMAN. 





ROYCE & MAREAN, 


seraarouns Detroit Electrical Works 


Telegraph and Telephone Supplies, thimateinieaiemenites suas 


oe HMO ELECTRIC SUPPLIES, 


Ypp. Wilard’s Tlotel. VJASHINCTON, D.C. | 


CARBONS 





INCLUDING 
Medical Batteries, Skeleton and Box Bells, Burglar Alarm 
FOR ARCLIGHTING. ~~ House’ Annunciators, Fire Alarm Boxes, 


ins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
| LIGHT WIRE. 


PITTSBURGH CARBON (0. lin, J oWERAL OFFICES and FACTORY: 


PIT TSBURCH. PA. 
DETROIT, MICHIGAN. 


| 
‘ . 
oe fg Lig aa =" ‘South Western Electrical Supply Company, 


Dealers in Electrical Apparatus and Supplies. | 1304 ST. LOUIS AVE., “STATION A.,” 


We have special facilities for furnishing material } ? 
and doing work in U*7h, Wyoming, Idaho. Montana KZANSAS CITY, MIssounRny, 
DEALERS IN 


and Washington Territories at Eastern prices. 
ot ot gia eae oe gh ‘ELECTRIC LIGHT LINE CONSTRUCTION, MATERIAL AND TOOLS. GLOBES, 
CARBONS AND OIL A SPECIALTY, 


HAW:&:GEAR 


Post % 
SAT? TAKE CITY, UTAH. CHEY WYOMING 
MANUFACTURERS OF 


KANSAS ELECTRIC C0. 
ELECTRICAL APPLIANCES 


185 Kansas Ave, Topeka, Kansas. 
DEALERS IN 
Special Tools and Dies. Model and Experimental Work a specialty. 
53 and 55 North Seventh Street, F»hiladelphia. 


Onty Manufacturers using Natural Gas, 
thus securing 
Uniformity, Durability & Superior Light. 














Ho‘el Annunciators, Burglar Alarms, Fire Alarms, 
Telegraph Poles, Electric Bells, Electric 
Gas Lighting and Electric Alarm 
Matting. 


ESTIMATES GIVEN OV ELECTRIC LIGHT PLANTS, 


Fire Alarm Systems and Private 
Telephone Lines. 


PHOENIX GLASS COMPANY, 


(Works, Water Cure, Beaver County, Penn.) 





Nos. 











Fig.255 
——MANUFACTURERS OF —— 


A FULL LINE OF ELECTRIC LIGHT GLOBES & SHADES, 
BOTH ARC AND INCANDESCENT, 


In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, 








THE ONLY GENUINE 


ANCHE DISQUE BATTERY 


Is THAT MADE BY 





THE LECLANCHE BATTERY COMPANY. 


Every Jar and Porous Cell bears the label 
and trade mark as shown in the cut. 


All others are imitations. 
DO NOT BE IMPOSED UPON. 


IF DEALERS HAVE NOT THE GENUINE BATTERY. 
SEND DIRECT TO US FOR PRICE LIST. 














None of the Imitations Compare with it i Efficiency. 


THE LECLANCHE BATTERY CO. 


149 W. 18th St.. NewYork. 


me lem - 
ANCHE BATTERY CO. 
THE LECLANCHE BO Ae St. Naw Yi 





GENUINE PDISQUE CELL, COMPLETE. 


Standard . Filectrical . 


W orks, 
TELEGRAPH AND TELEPRONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


== CALL BELLS, “POST'S MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
I ESTIMATES FURNISHED, SEND FOR OATALOGUES AND PRICES. 2&3 
Cincinnati. Ohio. U. 8S. A. 


GENUINE DISQUE POROUS CELL. 
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ouR NEW 


LECLANCHE FARADIG MEDICAL BATTERY Electrical Test Instruments, 


MADE BY THE ELECTRIC MFG. CO. OF TROY, N.Y. 
GOODS FROM STOCK IN NEW YORK. 
VITRITE AND LUMINOID COMPANY, Agents, 14 DEY ST., N.Y. 


Our Leclanche Faradio Medical Battery is of a new and entirely original design, 


It isa new departure, and avoids the use of all obnoxious 
acids that me fp clothes, stain the hands and make the con- 
stant handliog of such medical batteries absvlutely dangerous. 


It is simplicity itself, and in ordinary use will run ONE YEAR 
WITHOUT ANY ATTENTION, OR THE EXPENDITURE OF A SINGLE 
PENNY FOR SUPPLIES. 


There is no zinc to raise or lower, no fluids to be renewed. It 
is always ready, and does not corrode when not in use. Its first 
cost and the subsequent expense is far less than that of the 
dangerous red or white acid batteries heretofure manufactured. 


The LECLANCHE FARADIC has three currents, is nickel- 
— and mounted in an ornamentally covered case, 834x634x 
34 inches in size, and sold at the low price of . ° 


E. S. CREELEY & CO. 


(Successors to L. G. TILLOTSON & C0.,) 
Manufacturers, Importers and Dealers in 


TELEGRAPH, TELEPHONE AND ELECTRICAL INSTRUMENTS 
and MATERIAL OF EVERY DESCRIPTION, 


Nes. 5 ard 7 DEY STREET - - NEW YORK. 


SAWYER- MAN ELECTRIC CO. 


Licensed by and Succeeding to the C cial Basi of the 
Consolidated Blectric light Company, 
——OWNERS OF THE SAWYER-MAN PATENTS.— 


*@ A No, 205 Walout Place 


BOSTON OFFICE, 


TFaANADIC 


LESGREELEY &CO. 





















GENERA OFFICES: PHILADELPHIA OFFICE, 


Mutual Life Bulding, 


No. 32 NASSAU ST., 


N. Y. City. No. 38 FEDERAL ST. 





HA “a Maintain a UNIFORM 


The VUYNAMO of this Company is AUTO i its re latio' 
4 MATIC tn Revers will NOT BLACKEN and 


n. 
LIGHT, with ALL or ANY PORTION of the lights in Circuit. On LAM 
will MAINTAIN its CANDLE POWER during its Guaranteed Li 


Pians and Estimates Furnished for ali kinds of Incandescent Lighting. 
ESTIMATES FURNISHED FOR THE THOMSON-HOUSTON SYSTEM OF ARC LIGHTING. 


THE UNION FIRE ALARM CO, 


145 Broadway, New York, 


ARE NOW PREPARED to FURNISH the CHEAPEST & BEST COMPLETE 


Fire Alarm System 
EVER DEVISED. 
PAR!I ULARLY ADAPTED to SMALL CITIES and TOWNS, 


——Corresnondence solicited and Estimates fnrniched 


THE 


AmeTcad Bell ill, 


95 MILK ST., BOSTON, MASS. 

















This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
auences thereof and liable to suit therefor. 


The ¢. & C. Electric Motor Co. 


2 WALL STREET, NEW YORK CITY. 





——- 

This Company is now prepared to furnish Motors of 

# horse power and upwards, of Unrivaled Efficiency, 

convenient in form, neat in appearance, cheap and durable, 

for Sewing Machines, Jewelers’ Lathes, Dental Engines 

and other small power. Our Battery the most efficient ; 

furnishes ample power for motor or six candle lamp or 

cautery, etc. Also Special Motors for use on Lighting 

Circuits for larger power, and oice versa, with Steam 
Power for Electric Lighting in small quantity. 




















The Mather Dynamo-Electric Machines 





ELECTRO. PLATING, ELECTROTYPING, COPPER REFINING, ETC. 


NO 





“the Eddy Electric Mfg. Co. 


42 UNION PLACE, Opposite the Station, 


REVERSING, 
NO WATER, 
NO NOISE, 
NO SPARK, 





SATISFACTION GUARANTEED. 





Manufactured by ' 


HARTFORD, CONN. 


RBsEND FOR CIRCULAR. 





SENE F. PHILLIPS, PRESIDENT 


W.H. SAWYER, Sec'y & ELECTRICIAN 


American Electrical Works, 
PROVIDENCE, R. I. | 


EXCLUSIVE MANUFACTURERS 


)F THE 


FARADAY CABLE 


TELEPH 


ONE CABLE TELE 


GRAPH CABLE 


FOR TELEGRAPH, 
al 
ELECTRIC LIGHT. 


INS 


HIGHEST 


ULATION ANC 


LOWEST 


INDUCTIVE CAPACITY OF ANY CABLE 
IN THE MARKET 


NEW YORK OFFICE 


15 Cortlandt Street 


re oy Or 


HARRY H 





ELECTRIC LIGHT 
CABLE. 


Agent. 





THE 


India-Rubber & Gutta-Percha Insulating Co, 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under ground and over head. 


Specially adapted for 


Chemical Works, Paper Mills, Dye Works, Coa] Mines, etc., etc. 
PRICES AND SAMPLES ON APPLICATION AT 


No 


159 Front Street, New York Citv. 





RECEIVER'S SALE 


ome Gf- 


Electrical Goods 


By order of Frederick Allen, | Allen, a Receiver of the 
Union ELEctric MANUFACTURING Co., a valuable 
assortment of Electrical Goods. including Switch- 
Boards, a —_ Sounders, Telegraph 
Sounder parts, (includ- 

Ru agnets ond Shelis,) Annunci- 
ators, Bells, Call Boxes. 

Will be sold by JAMES ss. SILO, Auctioneer, at 
his auction rooms, No. 57 ote Street, on Friday, 
9 r 10th, 1 at 2:00 P. M 

May be seen at o of Electric Construction and 
Phat a 14 Broadway, up to Thurs- 





yee above Sale is adjourned to Mon- 
day, Dec. 29, at same time and place. 


TELEPHONE STOCKS 


Of all the different Companies 
BOUGHT AND SOLD ON COMMISSION, 
ALSO 


Chicago Local Stock and Bonds. 


Ss. G LYNCH, 


146 La Salle Street, Chicago. 








ALBERT L. _ RUSSELL, 


jufacturer of and Dealer in 


TELEGRAPH & ELECTRICAL INSTROMENTS 


House and Hotel Annunciat Line and Office 
Wire, Fine Instruments for ane Testing, 
etc., at the old stan 
CHARLES WILLEAUS. Pan: 


109 & 115 COURT ST., BOSTON, MASS. 
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CLEVELAND, OHIO. 


MAKERS OF ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL. 





—T H E— 


SOLAR CARBON & MPG. C0. 


(Works near Pittsburgh, Pa.) 

Electric Light men know the trouble arising from 
impurities in Carbons. This Company obtains its supply 
of Carbon from NATURAL GAS, and such gas is used 
throughout the process. Hence they claim to sell a 
CHEMICALLY PURE Carbon, unequaled in brilliancy and 
life. Selling Agents: 
| 8, B, RICHARDS, M’g'r 


VITRITE & LUMINOID CO. 
| General Eastern Office, 








16 Boy St. Bow¥erk. | 55S. 8d St., Philadelphia. 





A PERFECT ELECTRIC LIGHT CLOBE. 





FOREST crry ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUTOUTS, 


GANG SW.iIitTtcHeEes, 





In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical J, 
apparatus. (Electric fir 
Light a specialty). De- 
scriptions and prices on 
request. 





Correspondence 
Solicited. 


W, B. CLEVELAND, Prop. 
26 S. WATER ST., CLEVELAND, 0. 








THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 
BOSTON, MASS., 
U. Ss. A,, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ann INCANDESCENT 





4x10 inches 


ELECTRIC-LIGHT GLOBES 





SEND FOR PRICE-LIST. 











ee 1 = 


LIMTLE-McDONALD UT-OUI. 


PATENTED MAY 20, 1886. 1,000 IN USE. 


SEND FOR CIRCULARS AND PRICES 


J. A. POWERS, 


TROY, NEW YORK. 


THE ELECTRICAL SUPPLY 60. 


Manufacturers of and Dealers in 


RLECTRICAL [NSTRUMENTS and CUPPLIRS. 


Being Manufacturers of Bare and Insulated Wires and Cables 
of every description, we are prepared to give prices for large 
quantities. 

We Manufacture the Celebrated Wallace Diamond Carbons 
for Electric Lights, which are Superior to all others. 


OUR NEW ILLUSTRATED CATALOGUE WILL BE MAILED 
TO ANY ADDRESS FREE OF CHARGE. 























ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 
for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Annuneciator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 





eowmles & | Co., 


DETROIT, MICH. 


Cedar Telegraph Poles 








MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


CARBONS. 


BOULTON CARBON CO. 


FORMERLY 


BROWNLEE’S CONCAVED BRACKET. 


Boulton Standard Carbon Comp’y, 


CLEVELAND, OHIO. 


We do not brag about our Carbons, but we 
challenge the World to produce a better. 








Patent applied for. Send for Catalog!” 





D. W. Baker. Cc, 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLA TIN U ML, 


408, 410, 412 and 414 N, J. R.R. Ave... NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 


JOHNSON HEAT-REGULATING APPARATUS. 


Can be attached to any kind o' f heating pes wmatas ever made, and by its use the heating of buildings toa 
uniform is be kept at any temperature desi wee. the ie | saving fuel, 
discomfort, ili health. the cracking of oe deen , furniture and pictures,and the danger of fire by over 
heating. This apparatus applies analy well to all " forms of heating and venti ~. ina w device, the thermome- 


gover It 
ospitals, Churches, Schools, Conservatories, + Bay. 


SEND FOR CIRCULAR “R.” 
NATIONAL ELECTRIC SERVICE CO. 
NEW YORE, 686 Broadway. CHICAGO, 195 Wabash Avenue. BOSTON, 611 Washington Street. 


Poole & Hunt's Lieffel ‘Wurbine Water Wheel. 


Made of Best Materials and in the Rest Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 
3” Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 








= Sanne, Private 





ter in the room autumati 7+ 
Residences, Busi.ess offices, 











THE ELECTRICAL SUPPLY CO. 
171 Randolph Street, Chicago, and 17 D:y Strest, New York. 








POOLE & HUNT, Baltimore, Md. 
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~THE WESTINGHOUSE MACHINE CO. 


MANUFACTURERS OF 


The Westinghouse Automatic Engine. 
PRICES REDUCED. 


The condemnation of our competitors is 
the measure of our success. 


13 














The “Junior” Automatic Engine. 


15, 25 AND 35 H. P. ONLY. 





You will never know how cheap it is till you 
ask, nor how good it is till you try. 


Sales Department for the U. 8. Conducted by 


WESTING HOUSE, CHURCH, KERR & CO., 17 Cort- | PARKE, LACY & ne Salt Lake, Utah. 


landt St., N. ¥.; 98 Fourth Ave., Pittsburgh,Pa. - TOMPKINS & C0.. Charlotte, N. C. 
FAIRBANKS, MORSE & CO., Chicago, Ill. OBERT ay ea Mobile, Ala. 


. DUDLEY COLEMAN New Orleans, 
FAIRBANKS & CO., St. Louis, Mo. KEATING IMPLEMENT & MACHINE co., Dallas, 
PARKE & LACY, San Francisco, Cal. Texas. 


TESTINGHTTSE CHURCH, KERR & CO. 


17 CORTLANDT ST., NEW YORK. 98 FOURTH AVENUE, PITTSBURGH, PA. 
Engineers and Contractors for Central Stations for Incandescent Lighting on the 


WESTINGHOUSE ELECTRIC COMPANY’S SYSTEM. 


Isolated Incandescent Plants. Direct-connected Centrifugal Pumping Machinery. 
Steam Power Plants for Manufacturers. Designers of Spscial Applications of Steam Power. 


THE WESTINGHOUSE ELECTRIC COMPANY, 


MANUFACTURERS OF ISOLATED INCANDESCENT PLANTS, AND CONTRACTORS FOR CENTRAL STATIONS. 


It is believed that the advantages of our system place us beyond competition. 
Capital investing for dividends will do well to close no contracts till our proposals are considered. 


The Westinghouse Electric Company, Pittsburgh, Pa. 


EDISON LICHT. EDISON LICHT. 


The Edison United Mic, Company, 


65 FIFTH AVE., NEW YORK. 


— <> —<——. 


Estimates Furnished For Isolated Plants, 

















i6 C. P. LAMP, (half-size.) 

















For use in Mills, Hotels, 


Theatres, Steamboats, etc. 





LEATHEROID. 


The best Substitute for Hard Rubber for all Electric, Insulating and Mechanical Pur- | 
poses, costing less than any other Insulating material of its class. Furnished in Sheets 
and Tubes of various thicknesses. 

EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices, 


Leakage SIGNAL BELLS. 


No Battery Required. 
and upwards, according to style desired. 


$4, $6, Discount on large lots. 
We wake a specialty 
Telephone Companies, ~~ ' after an experience of Fy years, 
our — for the prompt execution of large orders are un- 


a attention given to furnishing sawvles for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. Q. DAVIS, President. A,B, PROAL, Secy. & Treas. 
Ofice, Norta-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR M-LUSTPRATED CATALOGUSB. 











TADUET MFO. CO’ | 
BALTIMORE ' 


“STANDARD.* 


of the manufacture of these bells for | 


HECLA cage LIGHT COMPANY, 


MANUFACTURERS OF THE 


Jackson Dynamo-Hlectric Machines, Lamps, Ete. 


For Ase and Incandescent Lighting. 
Size A, capacity 20 16 c. p. lamps Price, $160 
Size B, capacity 3016 c. p.lamps. Price, $260 
gu, Size C, capacity 50 16 c. p. lamps. Price, $340 
—aLso— 
ELECTRICAL SUPPLIES OF pas KINDS 
ALWAYS IN STOC 
Estimates for complete ae ” Light and 
Steam Plants made on application. Send 
for Circular, and mention this paper. 





OFFICE: 


262 E. 42d St., New York. 








TAMcecrRica | BOWSHER’S TELL SPEED INDICATOR, 


INSTRUMENTS. | ee 










lutely reliable, 
wit Se belt. Bontdes coutlenalty 
owing speed on dial, it alarms when 
runs too fast” or “too slow.” 
ial, Winches at diameter. Weight. 10 lbs. 
All orders must ave & the exact size and 
speed of shaft to be connected 
N. P. BOWSHER, 


Sole Man'r, South Bend, Ind. 









Galvanometers, Resistance Coils, 
Condensers, Keys, ew ate 
Seanad tease, &e 


ELECTRIC MFac.Co, 
P. O. Box 80, Troy, N. 











Y. 
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STORAGE BATTERIES 


IMPENDINC LITICATION. 


On May 17, 1882, the public were cautioned against making 





investments in any scheme or venture based upon the claims of one 
Camille Alphonse Faure, relating to secondary or storage batteries or 
accumulators, and notice was then given that the Brush Electric 
Company of Cleveland were the rightful owners in this country of 
the inventions laid claim to by Faure and others, and were enforcing 
their rights by proceedings before the proper tribunals of this govern- 
ment. Those proceedings have been pushed with diligence by the 
Brush people, and have been opposed and delayed in every possible 
way by the Faure interests and others, for a period of four years. 
Decisions, however, have at last been rendered in favor of the Brush 
interest, and patents have been granted to it covering the entire 
ground claimed by the Faure people, and the Faure patent is thus 
rendered valueless; twenty-seven patents, covering the field above 
referred to, and uf cognate scope, have been granted tothe Brush 
Electric Company, and one or more of them cover all the commercial 
batteries that have been up to now devised. The two principal and 
foundation patents, which control the use of the so-called Faure stor- 
age battery, as well asthe Sellon-Voleckmar battery and others in the 
country, and supersede the patent issued to Faure January 3, 1882, 
numbered 252,002, are dated and numbered respectively, March 2, 
1886, No. 337,298, and March 2, 1886, No. 337,299. 
are again advised, as they were in 18853, of the rights of the Brush 


The public 


Electric Company, and that these rights will be enforced. 
Particulars may be learned of the undersigned, or of William C. 
Witter, Esq., or William H. Kenyon, Esq., their counsel, 32 Park 


Place, New York, 
BRUSH ELECTRIC COMPANY, 


CLEVELAND, OHIO. 


THE WATERHOUSE SYSTEM 


ARG LIGHTING 


Is ECONOMICAL in Power Required. 
tion is AUTOMATIC and INSTANTANEOUS, admit- 
ting of the turning off of lights and of running 
the Generator in Complete Short Circuit, without 
heat or injury tothe Machine, The DYNAMO runs 
PRACTICALLY NOISELESS and WITHOUT SPARKS 
hjif ON COMMUTATOR, and those who have seen 
y/ the System are ENTHUSIASTIC IN ITS PRAISE. 











> 


THE WATERHOUSE ELECTRIC AND MFG. COMPANY, 
Factory, Colt’s West Armory. HARTFORD, CONN. 





CHAS. M. WILKINS. 
ESTABLISHED 1867. 


PARTRICKEK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free, 


No. 114 SOUTH SECOND STREET, - PHILADELPHIA, PA, 


FRANKLIN 8S. CARTER. E. WARD WILKINS. 


- 





New Taneve Buckeve Automatic Gur-Orr Enoines. 


In Use Over 1,000 25 to 1,000 H. P. 


These Engines are the combined result of long experience 
wi tomatic cu’ regul and most careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest attainable Economy in Steam Consumption and 
superior regulation teed. Self-Contai 








lf. Automatic 

, Cut-off INE g . 12 to 100 H.P, for driving Dynamo Machines 
a SPECIALTY.—TDlustrated Circulars with various data as 

to practical Steam E 

free by mail, Ad 


BUCKEYE ENGINE CO., Salem, 0. 


SALES AGENTS: 


W. L. SIMPSON, Eastern Sales Agent, No. 70 Astor House. New York 


. W. ROBINSON. cor. Clinton and Jackson Sts., Chicago, I. 
ROBINSON & CAREY, St. Paul, Minn, and PRAY MANUFACTURING CO., Minneapolis, Minn. 





ngine Construction and performance, 


J.H. BUNNELL & CO,, 


106 and 108 Liberty St. NEW YORK. 


TELEGRAPH INSTRUMENTS, 


Wire, Insulators, Batteries, 


Bells and Electrical 
Supplies. 


The Largest Stock and Best Variety of Main Line and Short Line Instruments in 
any American Establishment. 


SEND FOR LATEST ILLUSTRATED CATALOGUE, FREE, ALSO 
TELEGRAPHIC MANUAL, FREE, TO ANY ADDRESS. 


Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are Lighting. Entire free- 
dom from hissing and flickering in our Are Lights, and long lite and great bril- 
— in our Incandescent Lights. 

ynamo Machines with perfect automatic regulation, reliable and efficient. 
Estimates made for lighting from Central Stations or for 
Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0.. 


Warttord. Conn 


Congectiont Glesteie Ct 


101 BANK STREET, 


WATERBURY, CONN, 


Zines, Leclanche Zines, 


with Thumb Screw or Patent Spring Con- 





Prices moderate, 
isolated plants. 


New York Office: 
No. 44 BROADWAY. 








MITCHELL, VANCE 00, 
—— 
—SIINIP ACTORERS, 














Have added a department for the Manufacture of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com 
bination Fixtures for both Gas and Electric Light 

Estimates and designs furnished upon application. 


836 & 638 BROADWAY. 
NEW YORK 


PHOSPHOR-BRONZ 


TELEPHONE WIRE, 
Ensulated and Bare. 






” Plespiher Bionge ie 


{wmbines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and io, stuos’ Gauge. | 


ADDRESS § 


The Fhosphor-Bronze Smelting Co, Camited, 


512 ARCH ST., PHILADELPHIA, PA. 
Owners - of - the - United - States - Phosphor-Bronze - Paten‘s 
Sole Manufacturers of Phosphor-Bronze in the United States 


J 








nections, and well amalgamated 


GRAVITY BATTERY ZINCS, 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 
| ZINC PLATES, 


MADE FROM PURE SPELTER. 


WOOD AND BRONZE PUSH BUTTONS, 
BURGLAR ALARM SVRINGS, 


i oe i Se 
(Successor to 
Smith, Bridge & Co.) 

NEW_PAT’D, ELECTRIC 

LAVA GAS TIP, 
The Cheapest Burnerin the Mark . 
For Multiple Lighting. 
Send for prices to 
A. T. SMITH, 
6 West Ith St., New York 


| 





{.,. 2. Oe 





| Pat’d.Jun. | 1884, 





THE CURT BATTERY. 


| Actually the cleanest, most durable and practical, therefore the 
cost economical and effective cell in the market. For experi- 

| menting, for medical purposes, for the laboratory, 

| no moresuitabie ceil could be found. 


ADDRESS FOR CIRCULARS, 
CURT W. MEYER, 357 Fourth Ave. New York. 


BARRETT’S CHLORIDE OF SILVER 
TESTING BATTERY, 


the most constant. compact and economical Test Bat- 
tery ever made. These Batteries are mounted in hard 
rubber cells. enclosed in polished mahogany cases. 
PRICES. 
Tn Polished Mahogany Case with Current Reverser. 
cell Battery, 7x7x12% inches 
cell Battery, 6x7«10'4 inches 
cell Battery, 6x7x744 inches .... 
Ta Flain Case Without Current BReverser. 
cell Battery, 514x644x5 inches . . . 
cell Battery, 54x5x5 inches .... 
cell Battery, 44x5¥x5 inches . . . . 
cell Battery, 44x445x5 inches . . 
SOLE AGENTS, 


E.8.GREELEY& C0., 


. SUCCESSORS TO 
L. G. TILLOTSON & CO., 
Manufacturers, Importers and Dealers in 
Telegraph, Telephone and Electrical Supplies 
of Every Description. 


5 and 7 DEY STREET, - - NEW YORK. 


50 
32 


eons 
suas est 
Ss8s ses 
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—=|A GREAT COMBINATION OF GAS AND ELECTRIC LIG 
THE AMERICAN SYSTEM THE PIONEER OF THE NEW DEPARTURE. 
ELECTRIC LIGHTING AS DEMONSTRATED BY THE 


MERICAN ELECTRIC MANUFACTURING CO, 


EXECUTIVE OFFICES: 


MUTUAL LIFE BUILDING, 146 BROADWAY, NEW YORK, U. S. A. 

















OFFICERS: 





EDWARDS H. GOFF, President and General Manager; . L. M. BATES, Vice-President; H. E. IRVINE, Secretary and Treasurer; JAMES J. WOOD, Electrician. 
GENERAL AGENCIES: 

American Electric Construction Company, 14€ Broadway, New York—New York State. Pittsburgh Electric Company, Eugene Ingold. General Manager, 213 Wood St., Pittsburgh, Pa.—Western 

St. Paul Gas Co., St. Paul, Minn.—State of Minnesota. Pennsylvania, Ohio, Kentucky and West Virginia. 

Citizens’ Gas Light Co., Jacksonville, Fla.—State of Florida. J. M. Chipman, 19 North Pennsylvania St., Indianapolis, Ind —State of Indiana. 


Sowdon, Elder & Wright, 131 Devonshire St., Boston.—New England States (except Connecticut.) Markle Engineering Company, Detroit, Mich.—State of Michigan. 


This company has challenged all other systems to a competitive test of merit without response. 
For completeness and simplicity of construction, durability and economy in operation, steadiness and quality of light produced, and perfection in automatic regulation, 


THE AMERICAN SYSTEM HAS NO EQUAL. 


The Wood Automatic Regulator is entirely original, absolutely perfect in operation, and is the only perfect automatic current regulator ever invented, the pretensions of rival 


companies to the contrary notwithstanding. 
It still invites comparison, and stands ready to meet any known system of Electric Arc Lighting in open fair competitive tests, upon all points of superiority claimed for its 


apparatus whenever and wherever a sale is guaranteed to the winner. 
POINTS OF EXCELLENCE. 


The Wood Automatic Regulator is the only known invention that is perfect in its action for regulating the lamps better on long and short circuits. 

It saves oil and commutator brushes. 

The American system needs less care, and is run at much less expense than any other system. 

Its apparatus occupies less space, weighs less, and requires less motive power for carrying any given number of lights than any other. 

Its lights are steadier, and it requires less skill than any other to operate its apparatus. 

The American system guarantees absolute safety of armatures from burning. This no other company can do, and it is this burning out of armatures in other systems that 
makes maintenance so expensive. 

The American company stands pledged to make good all their claims to any one desiring an Electric Plant of any kind. 

ITS ALLIANCE ITH THE GAS COMPANIES. A new element of enormous power is now coming into the company’s concerns. The gas interests of the 
country have been converted to the commercial value of electric lighting as a business enterprise, the particular value of the system owned by this company, and its strong business 
alliance with the gas property of this company, is worthy of serious consideration of all purchasers of Electric Light Apparatus. Address all communications to 


AMERICAN ELECTRIC MANUFACTURING COMPANY, 


MUTUAL LIFE BUILDING, 146 BROADWAY, NEW YORE, 
| NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF 


Insulated Wires and Cables for Aerial, Underground and Submarine us: 
Sole Owners of Grimshaw Wire Patents, A CA RD T0 THE PUBLIC 
Grimshaw Tape. Lead Covered Wire a Specialty. 
38 Oliver St., Boston, 64 Broadway, N.Y. 144 Lake St, Chicago, Il " 


W. B. DOWSE, Treas. R. E. GALLAHER. Sec. 


4) E W EN G L A N D q L A S S W 0 R K S, The Edison Electric Light Company having in- 


29 MURRAY ST., NEW YORK. 155 FRANKLIN ST., BOSTON. stituted suits on its patents, must decline to sub- 
stitute the advertising columns of the press for 
the courts for the purpose of their legal interpre- 
tation. Mr. Edison's Carbon filament patent of 
1879 covers broadly the modern incandescent 
lamp. The claim that this patent has ever been in 
litigation inthe United States Patent Office is ab- 
solutely false. In Germany and England this 
fundamental patent has finally prevailed against 
all infringers, thus establishing the fact that Mr. 




















 ( 


10 In.—Opal. 9 In.—3¢ Horizontal Roughed. 





Edison’s great invention has been nowhere antici- 

—— y _pated. Ergo, a like result must follow in the 
|United States. The straining and distorting of 

WE MAKE A SPECIALTY these facts, together with the violent effort to in- 
OF _terweave with them certain minor and IRRELE- 


|_VANT CASES for the purpose of fraudulently 


posing before the public as joint heirs with Mr. 
12 In.—1 Vertical Roughed. k Edison in the fruits of these patent decisions, 
!| only indicate the DIRE EXTREMITY of those 

SS 


who are thus gradually becoming ENVIRONED 
OF ALL SHAPES, IN by due process of law. 














Clear, Roughed, or Opal Glass. 
Cur Facilities Enable us to Offer Special Inducements in TH EB 


QUALITY AND PRICE. 


wWieippeyeson, EflsonElectricLightCo, 


BOSTON, MASS. 
SHND FOR PRICES. iG6and 18 BROAD ST., NEW YORK. 
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National Feed Water Heater.€ 


A BRASS COIL HEATER, 
Supplying feed water to the boiler at 206° to212° F. A reliable and very 
effective heater. Over 1,500 in use in the United States. 

150 Electric Light Stations Supplied, and Orders being filled every week. 
Seventeen sizes manufactured, from 8 to 2,000 II.P. 

PRICES LOW AND SATISFACTION UNIVERSAL, 


THE NATIONAL PIPE BENDING CO 






84 River Street, New Haven, Conn, 


Coils and Bends of Brass and Copper Pipe Made to Order, 


pnie res 





JARVIS ENGINEERING CO.. 
BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 


ZELL ENGINEERING COMPANY 


Contractors for Steam and Power’ Plants. 
Highest Economy and Efficiency guaranteed. 


112 LIBERTY STREET NEW YORK. 








oY 


| 


SHEPARD’S CELEBRATED 


Screw-Cutting Foot Lathe, 
CAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


H. L. SHEPARD, Agt., 








There are now in use over 18,00 


TO GAS ENGINES, 


SANY OTHER GAS ENGINE 


| 
Guaranteed to Consume 25 to 
Per Cent. Less Gas than 





Per Brake Horse-power, 
Works without 





» boiler, steam, coay. 

} ashes or attend- 
} ance. Successfully 
adapted instead of 
steam power in all 
y industries and of- 
fers special advan- 
tages for running 
; p= . electrical machin- 

" ™  eryfor Telegraph 
nd Telephone as well as Lighting purposes. 


OTTO CAS ENCINE WORKS, 


‘SCHLEICHER, SCHUMM & CO. 


N. E. corner 33d & Walnut Sts., Phila. 
Branch Office: 130 Washington St., Chicago. 
a 


J. E. JEFFORDS & CO. 


Manufacturers to the Trade. 


A. 0. SCHOONMAKER, 158 William St POROUS CEL LS 


NEW YORK. Of Every Description, Made to Order. 
| 25 years’ experience in this branch of the business. 


| 2716 to 2738 Salmon St., Phiiadelphia, Pa. 


~- Ses 
OYFUL News for Boys and Girls!!_ Young 
and Old!! A NEW INVENTION just pat- 
ented for Home use! ; i 
Fret and Scroll Sawing, Turning, Boring, 
Drilling, Grinding, Polishing, Screw Cutting. 
Price $5 to $50. nd6 cents for 100 pages. 
EPHRAIM BROW®, Lowell, Mass 





MICA 


For Electrical and Mechanical Uses. 


All sizes at low prices. 
Send for samples and price list. 








Roberts-Brevoort Electric Co. 


(LIMITED,) 


Manufacturers of 


THE ROBERTS PER-OXIDE BATTERY 


AND 


THE ROBERTS DRY BATTERY. 


These batteries have each about 1.8 volts. The Per-Oxide 
Battery is intended for severe open-circuit work. Our dry Bat- 
















po is something camesty Sov. It is put up ina sealed 
cell; mo fluid to spill; can be used in any position. 
Liberal trade discount. Send for Price List and Circular to 
the company’s office. 
Per-Oxide Battery ee $1.00 
Dry Battery . + --* $1.50 
{ 206 Broadway, New York. 


FOR SALE BY ALL DEALERS, 


Hannis-Con.iss STEAM ENGINE 








BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im. 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STE’ M EN: 
CINE BUILT 


THOMSON-HOUSTON ELECTRIC CO, 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting inthe World 


I~ all desirable qualities of ELecrrro Arc-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 


The Thomson-Houston Electric Company 
was awarded the First Prizx for the dest system of Arc-Lighting, and the best Are Lamp, at 
the Cincinnati Industrial Exposition of 1883. 
The Thomson-Eiouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 


New Illustrated Pamphlet will be sent on application. 


VICTOR 
Turbine Water Wheel. 


The attention of Electric Companies is called to this celebratea water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter, It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed. 


SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL & BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 


HARD RUBBER. 








THE 




















ALL SIZES | 


' RTERS = ama Wellington Belt Holder 
QUALITIES. Be 


istence for shifting Dyna- 
mo Belts. Please write 
for circulars to 


W. B.Santley & Co. 


WELLINGTON, 0. 


STANDARD UNDERGROUND CABLE COM’Y. 


GEO. WESTINGHOUSE, Jr., President. RICHARD A. WARING, Vice-Pres‘dent. 
JOHN. H. DALZELL, Treasurer. C. H. JACKSON, Secretary. 
DIR ECTORS—GeEo. WEstinGHovst, Jr., Ricnarp 8S. Warne, Mark W. WATSON, Jonn H. Datzetu, 


For ELECTRICAL PURPOSES. 
| 
EUGENE MUNSELL & CO., | 


218 Water street, New York. 














For all Electrical Purposes. In Sheets, Rods, Tubes, and special designs as ordered when 
| practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


33 MERCER STREET. NEV YornR=z. 








GIVES Ww . . 
MORE 2. io Lowest Prices 
POWER < | La | iii 
USING a | == 
LESS x fy > = | 
WATER a fa ec p= E 
THAN aku: ’ 
ANY w | = 
Ps nn z's | HAZAZER & STANLEY, 
| 32 Frankfort Street, 
NEW YORK. 








Rogpert Pircaren, O. T. Warine and C. H, Jackson. 





Manufacturers of 


The WARING ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


ome AES TESS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 


{28 Pearl St., N. Y. City, {edaranceoa. | Hamilton Building, 94 6th Ave.. Pittsburgh, Pa. | 


Guaranteed. 








| STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents. 


WASHINGTON, D. Cc. 


SPRINGFIELD, O., on 110 LIBERTY ST., N.Y. 


JAMES LEFFEL «& Co. 
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Shultz Belung Company. 
SHAULTZ PATENT FULLED [LEATHER (BELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented process. Our Belt. 
ing is more pliable, hugs the ulley better, transmits more power than any other, and is the only perfect 
ELECTRIC 1JGHT BELT MADE. Agents in all cities. Send for trial belt. 


THE IDE ENCINE, 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


Automatic Cut-Off Engiae 


In the World. References furnished from 
the most successful Electric Light 
Plants | = United States. hs al 

an ighest Award fro’ 
Franklin Tonteene of Philadelphia, Pa. 


MANUFACTURED BY 


Foundry and Machine Dept. 


Harrisburgh Car Mfg. Co. 
HARRISBURG H, PA. 


ELECTRICAL PATENTS. suns exer, nazar 


GEORGE H. BENJAMIN, | saisiss soo gee aereted tothe 


NTERES F ELECTRIC LIGHTING. 
35 Wall St.. New York. ——*, 
| A Complete List of All and a Report of 


| Bach Electric Light Co. in North America 


A Handy Book for Reference. 
Expert in Patent Causes, yr paca be CE, $2.00— 


Solicitor of U.S. and Forsign Published by the 
PATENTS for ELECTRICAL INVENTIONS. STAR IRON TOWER CO., 


| Fort Wayne, Ind., U.S. A. 
EDISON LAMPS. | 
3s to6 Candle Power—Special, 185 ohm Resistance} 
Lamps, Battery Lamps - ay Candle Power, 3} | N D E R S 


25 to 40 4 
$1.50 EACH. FOR THE 


50 ore cent. discount, when ordering one dozen. ; CTRIG AL, REVIEW 
Special rates on large orders. hy 
STOUT MEADOWCROFT COMPY. . 


83 and 84 FULTON STREET, NEW YORE CITY. 
P. O. Box. 2411 


H. M. RAYNOR, 


No.25 BOND ST., : 

NEW YORK. 

Established 
1859. 











Consulting Electrical Engineer, 

















= 


a = 


Al) Form 


FOR ; 
ALL PURPOSES. 
WHOLESALE AND RETAIL. 


PRECAUTIONS to be ADOPTED 
ON INTRODUCING 


THE ELECTRIC LIGHT. 


With notes on the Prevention of Fire Risks, and a 








We are now prepared to furnish for 
glossary of common terms used in Electrical En- the convenience of subscribers to the 


gineering. By Killingworth Hedges. 
Price $1.00. 


B, &F. N. SPON, 36 Murray St., New York, REVIEW, 


Or for any other Electrical or Scientific sourna 
published in this country, 





Drrect Reaping Am-meters and Volt-meters, 


one of the latest improved self-binders. 
The binders are of the exact size of the 
paper, and each issue, as received, can 
be filed in it without trouble. When 
the volume is complete at the end of 
| the year, it can be permanently fastened 
in @ moment, making in appearance a 
volume almost as durable as one spe- 
cially bound, The binder will be sent, 
postage prepaid, to any part of the 
| United States, on receipt of $1.00. 
ELECTRICAL INSTRUMENTS of all kinds Address, 


Manufactured and for sale by ELECTRIC. Al REVIEW, 


A. E. EATON, 63 and 65 Henry Street, Brooklyn, New asl 
P.O, 8329. 
STANDARD Box 8329. 23 Pirk Row, New York. 


Higctrical Test Iistrametls.' PROTECTION FOR WATCHES. 


Galvanometers, Resistance Coils, 
Condensers, Keys Switches, &c, The Anti-Magnetic Shield is 
Pratt's Speed Indicator, &o, | 2 absolute protection from all 
Electric Mfg. Co, Troy, N.¥,| Electric and Magnetic Influence. 
Can be applied to any watch. 
Full Experimental Exhibition 


UNION Sou ARE a OTEL, and Examination, also full assort- 


ment of the watches complete at 
AND HOTEL DAM, ’ ' ‘ 
HEADQUARTERS : Anti-Magnetic Shield & Wateh Case Ce, 
Telephone, Telegraph and Electric Light People. 18 JOHN ST., NEW YORK. 
A. Je DAM & SON, Proprietors, F.S. GILES, Agent, or 
Union Square, cor. 15th Street, New York, GILES, BRO. & CO. Chicago, I. 














Orrice. 311 River STREET. 











AMERICAN AND FOREIGN BOOKS 
On Electricity and its Applications. 

















Angell. Elements of Magnetism and Electricity. Cloth, 238 pages, 151 illustrations .........-.... 
Avery. Modern Electricity and Magnetism. Cloth..........++-+++e0 seceereeeeterresesereereeeeees 
Benjamin. Age of Electricity...........-.-.--+ +. seeecccceeee tees ceeeenaeeeeeneeseeereerraessss sees 
Brennan. A Popular Exposit on of Biectrici 191 PALES... .....ceeeceeeseceseveses 

Cavendish. Electrical Researches. Cloth ......... ...-ccc0 ce ceee tenes eecneeeeneeeenensees 

Cook. Magnetism and Electricity. Cloth, PB TRAONIORS. ..050c0cccccccscecss secs cececceoes 


Cumming. Theory of Electricity Cloth, 1/0 diagrams. 
Deschanel. Klectricity and Magnetism. Cloth...........-.....-+- 
Faraday. Experimental Researches in Electricity. 3 vols, cloth 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illust 











Ferguson. Electricity. Cloth.......... ......cccscccesccccrersseseccccerecess 
Gordon. School Elec tricity. Cloth, 262 page Ss, 139 illustrations .... ee 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols, NS ons. cxis D 
Harris. Rudimentary Electricity. Flexible. 69 illustrations ...........66 0+. ee seer eee ee eee 60 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations..............eeeeeeeeseeeeeee es 1 40 
Harris. Galvanism, Animal aud Voltaic Ey ee acheSeGinies nue. 45nd Swan eeeeen wees 60 
Jenkin. Electricity. Cloth, 122 pages..............--.eccreccreeeeeceeee retet ieee teetenes wail 40 
Jenkin. Electiicity and Magnetism i ONT NE, oak cenasveasbe Pons anesanweus tion 150 
Lardner. Hand-Boock of Electricity, Magnetism and Acoustics. 400 Ulastrations, WI cinkcicsave 2 00 
Levander. Solutions of Que stions in Magnetisin and Electricity. Cloth. 1 00 
Mascart and Joubert. A Treatise on Electricity and Magnetism. Vol, i, c loth, 654 pages “227i. 7 50 
Maxwell. A Treatise on Electricity and Magnetism. 2 Vols., 2¢ plates, and 105 illustrations...... 8 00 
Maxwell. An Element:ry Treatise on Electricity. 6 plates, PRUNE < sonsnsqbnisnsniensevens 2 00 
Miller. Magnetism and Electricity. 212 pages, illustrated ............+..eeeeee sere eee eos 250 
Munro. Electricity and its Uses. Cloth .... 02. cccccessessecees sercercesenseeneeersetsreseeeres 1 40 
Murdock. Notes on Electricity and Magnetism. Cloth, 38 illustrations ..... © ..+-....eeeeeeeeeees 60 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated. TUITTTTTTTTee 400 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth...........00+ see eeee eens 40 
Pynchon. Introduction to Chemical Physics. 550 paes, 269 SIO ncn sxee<nstccteovcentee 3 00 
Sprague. Electricity: Its Theory, Sources and Application. Cloth, 650 pages....... ....ee-ses sees 6 00 
Thompson. Elemeutary Lessons in Electricity and Magnetism. Cloth, 168 illustrations. oo Bae 
Tyndall. Light and Electricity. Cloth ..... 0.0.00. cececree teens cent eet eeeeseeeeeeeeaeeeeee cess 1 2 
Tyndall. Lessons in Electricity at the Royal Institute 1875-6. Cloth...........-...6. 6 seen eee 1 00 
Watson & Burbury. The Mathematical Theory of Electricity and Magnetism. Cloth, 268 pages, 2 75 
Wonders of Acoustics: or, The Phenomena of Sound. Cloth, 288 pages...........00eseeeeeeeeeeeceee 1 
Woodbury’s Protection and Construction of Mill Floors. Cloth............ececseeeeeceeeeeeceeeeees 2 50 
BOOKS ON TELECRAPHY AND TELEPHONY. 
Abernethy. Commerclal and Railway Telegraphy. Illustrated, Cloth ......+++..--ssseeeseeeeeeees 200 
Bond. Hand-Book of the Telegraph. Cloth. ..............-ceeeee eee cee eeeeeeeeteeeennceseneeseree 1 20 
Beechey Electro-Telegraphy. Cloth, 36 illustrations. .........0+..cccee ceeceeceneeeeeee tee eeeees 40 
Clarke & Sabine. Electrical Tables and Formula. Cloth...........+eeesceeeeeeeeeeeeee ence eeeeneee 5 00 
Culley. Hand-Book of Practical Telezraphy. Cloth, 442 pages ............0sseeeeeeeeceee cree ee eees 6 00 
Davis & Rae Hand-Book of Electrical Diaz “rams ANd CONMECtIONS. .........cseceeceeccercccececess 2 00 
Fahie. History of Telegraphy to 1887. Cloth, 529 pages.........-. 0000. eeeeee ee ceeceeeeeeeeeeenees 3 00 
Douglas. A Manual of Telegraph Construc tion BP RI, GIO. co viccvccccccsccvecscecescvccces 6 00 
Hoskiaer. Laying and Repairing Electric Telegraph Cables. Cloth .......... + een teetetucwewnes 1 50 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth .............--66 cs eeeeeee 1 50 
Lockwood. Electricity, Magnetism and Electric felegraphy. Cloth, 376 pages.................++- 2 5u 
Loring. A Hand-Book of the Flectro-Magnetic Te eae Boards, 50c, cloth, 75c, morocco, 1 00. 1 00 
Maver & Davis. The Quadruplex. Cloth, 126 pages bales ; ‘ 150 
Pope. The Modern Practice of the Electric Tele graph. Cloth, 70 illustrations. - ‘as aan 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and illustrations..... 5 00 
Preece & Siveright. Telegraphy. Cloth .......c...cceees cccescceccccnssvcccees s0erecereceseseesecs 150 
Prescott. Electricity and the Electric Tele graph. Cloth, 670 illustrations, 2 vols............-...++ 5 00 
Sabine. History and progress of the Electric Teles —- Cloth, 134 illustrations SeeainkcmeeReewens 12% 
Smith. Manual of Telegraphy. 31 illustrations, paper....... 20... .-.60ccc eee cess neeeeeceeeeeeeeees 30 
Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated................. 8 00 
Terry & Finn. Illustrations and Descriptions of Tele graphic Apparatus. Cloth, 92 pages, 30 plates 1 50 
Williams. Manual of Telegraphy. Cloth, 327 pages, 90 illustrations. ..... 2... 6.0.6.0 cece eee eee renee 420 
Dotbear. The Tesephonme. Cloth, Dluntrated ....... .....ccoccsccssccccessccccccece: cvecevcctecscocs 50 
Du Moncel. The Telephone, the Microphone, and the Phonograph. 70 illustrations, cloth........ 1 25 
Lockwood. Practical Information tor lelephonists. DE cabs cdesiseuehvaeuiearsbetetrreeevesawe 100 
Prescott. Bell's Electric Speaking Telephone. 526 pages, 330 illustrations ........ ..........605 6 4 00 
Thompson. Philip Reis, Inventor of the Telephone. Cc loth, 3 plates and 46 engravings........... 3 00 


ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Alglave & Boulard. The Electric Light: Its History, “epee ond so. 458 pages. 5 00 










Cunyng! ame. A Treatise on the Law of Electric Lighting BEE ereein SSPSrnssucenes 506s seessueusnss 5 00 
Day _ Electric Light Arithmetic. Cloth.................... 40 
Du Moncel. Electric Lighting. 66 illustrations, cloth. 123 
Du Moncel. Incandescent Electric Lights. Illustrated, boar 50 


Dredge. Electrie Illumination. 2 vols., cloth. Vol. 1 (scarce), ay p , Wille Brcesvcoveencce 
Electric Lighting Act, 1882, also the Rules of Board of Trade, Oc tober 
Gordon. A Practical Treatise on Electric Lighting. Cloth. SEE SON aU Rie NeeweOebaNeD 
Hedges. Useful Information on Electric Lighting. Cloth, illustrated. 












rn, Soy eee CC Om OP EEGUEES, CEGED,...ncccvecceses seoceervensecse soeveseasseses 25 
Holmes. Practical Electric Lighting. Cloth......... 2.2.0... 0.0. eeee cece eeeeee (eetiecReeNKee Sue 00 
Higgs. Magneto and Dynamo Electric Mac hines. 301 DE ieubidcedaemrememeaiioss ~eenantittieeniat 00 
ee i Sl vacawpecaeens SOPRSeeesimesers seuseessieeeeewe 50 
Prescott. Dynamo-Electricity. Cloth . 7 Rb vpetdedens emai ssicleni 5 00 
Stephen. Wrinkles in Electric Lighting. C ioth, 45 pi wes, 23 OES EEE AE NARA 1 Ov 
Swinton. Electric Lighting. Its Principles and Practice. Cloth 180 pages....... 20... .... eens eens 150 
Sawyer. Electric Lighting by Incandescence. 96 illustrations, cloth............ sy shbbesmehebhn - 250 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth ............... ...cceee ae . 500 
Schoolbred. Electric Lighting and its Practical Applications ...................2. 0 eceeeeeees eevee 2 00 
Thompson. Dynamo-Electric Machines. Ilustr: TC dntin cipnchenbads -nsbatbamcownesnnhe 50 
Thompson. Dynamo Electric Machine ry. 57 illustrations, PN iair ss 0nr:gnduabeenecensnepoobeeetion 50 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages. 324 illustrations. 5 00 


Thurston. Stationary Steam Engines, especially as adapte d to Electric L ighting ‘Purposes tun Se 
Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations.................... ‘ne a 
Du Moncel. Electricity as a Motive Power. Cloth.. ne i 

Kapp. Electric Transmission of Energy and its Tr: unsformation. i 
Luce. Electric Railways and the Electric Transmission of Power. Illustrated- Paper, 50c, cloth 1 00 





es ee cn. s snwncgeceus StS pceonbosecebsaendtnaudeen seeseocgeeut 8 00 
TESTING AND MEASUREMENTS. 

Gra Absolute Measuremeuts in Electricity and Magnetism. Ilustrated, 207 pages, cloth....... 90 

Haskins. The Galvanometer and its Uses. PSOOSR: B MIIOEINOEER, oc coccccccescccens 60 eccccses 1 50 


Kempe. A Hand-Book of Electrical Testing. Cloth, 494 pages .. caiewen 
Lockwood. Electrical Measurement and the Galyanometer. Cloth . 


ELECTRO-METALLURCY, ELECTROTYPING, ETC., witend 


Fontaine. Hiectrolysis. Cloth S04 pages ........cccccs vse cocescccccccvcccess oa 8S 















Gore. The Art of Electro-Metallurgy. Cloth, illustrated... .............ccccccccccccevcccvecesesecs 2 25 
Napier. A Manual of Electro-Metallurgy SES gem atta ea apt lee nate 3 00 
A OUD SN coc. cevcectevsecectevesetenecesceussoseresseeeseoncee 200 
Urquhart. Elec:ro-Plating. Cloth. ‘ inks Sli ase eh abe eee eheGNeeebbs She..dsueeee 200 
Wabl. ‘alvanoplastic Manipulati NT SSSI AS SAO ei te Rae baat el Rete 7 50 
Watt. Electro-Metallurzy, l’ractically Treated. Cloth ........cccccccccccessceccscccerccccccsccccccs 1 Ov 
Watt. Electro-Deposition. Cloth, 568 pages, 144 illustrations ...............c...cc0cecccceeeeceee. 5 00 
Wilson. Stereotyping and Electrotyping. Cloth, 195 pages..............ccece csccececsscccesecescs 200 
CIID, I isn cc ccse osnsecsvecuseconeveonoeseseveccsectocseces 6 50 
Blakesley. Alternating Currents of Electricity. Cloth .............cccccccccccccccccvccceccccnceecs 60 
Bottome. The Dynamo. How Made and How Used. A book for amateurs. Cloth............... 100 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages..............ccccsecseceecsccsccccececcecs 1 00 
Du Moncel. Electro-Magnets. Boards, 50c., English edition ...... ..........00ceeeeeceeeccuceccves 75 
Dyer Induction Coils; How Made and WN RI go oc. ncaresoverecesccccs 50 
5 nae & Tribe. The ¢ Chemistry of the Secondary Batteries of Plante and Faure. 1 00 
Gordon. Four Lectures on Static Electric Induction. Cloth...............+....sss+secceeeeeesee ee. 80 


Gore. Electro-Chemistry, inorganic. Cloth, 138 pages ................cccccccccccccee eevcccecccucus 80 





Heap. Electrical Appliances of the Present Day. Cloth... 2... ........ cece ccccccceeeesescucccccce 2 00 
Hospitalier. Domestic Electricity Cloth, 229 pages, 155 illustrations. ae 8 00 
Hospitalier. The Modern Applications of Electricity. Cloth... .... 2.0.02... 0.0 ccc cece ccc cucecuue 8 00 
Kohlrausch. Physical Measurements, with Appendices a Absolute Electrical Measurements .... 6 00 
Lock. Workshop Receipts. Devoted mainly to Electricaland Metallurgival subjects. Cloth . 2 00 
Munro & Jamieson. Electricians’ Pocket-Book of Electrical Rules and ‘lables .................... 250 
Niaudet. Elementary Treatise on Electric Batteries. Cloth. 55 illustrations..................... 250 
Parnell. Action of Lightning and Means of Defending Life and Property from its Effects 3 00 
Radau. Wond-rs of Acoustics; or, The Phenomena of sound. Cloth, 288 pages, 116 illustrations... 1 00 
Reports of the Committee on Electrical Standards. Cloth..................ceeeeeecccuecee ceccceseee 375 
Spang Treatise on Lightning Protection. Cloth. illustrated 15 
Swinburne. Practical Electrical Units Popularly Explained. 60 
Welch. Table of Relative Weights of Copper Conductors... ............02 00 cccceecucceceecs cunccece 10 
Wigan. The Electricians Pocketbook. tnglish edition of Hospitalier’s “ Formularie Practique 

de l’Electrician.” Cloth. 318 pages, 45 illustrations 00 
Ss, FR SOE, TGR oo cnn cenccccccccccsccsccscovecescccecesovecene 40 





t#~Copies of any of the above books will be promptly mailed, (POSTAGE PREPAID to any 
address in the world on receipt of price. Remit by Express or Post Office Money Order, Postal Note, 
Draft or Registered Letter. Address. 


ELECTRICAL REVIEW PUB. CO. 





P. O. Box, 3329, New York. 
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WESTERN ELECTRIC COMPANY, 


CHICAGO—NEW YORK—ANTWERP—LONDON. 


Telegraph & Telephone Apparatus & Supplies, 


—_—_+§$_+>2ee+—_~------~ 


The Best of Everything at Bottom Prices. 
BALL ENGINE CO, THE UNITED STATES ILLUMINATING CO. 


AUTOMATIC li ‘N 59 AND Gi LIBERTY STREET, NEW YORK 
— LTT - > . | i = 
CUT-OFF ENGINE [Ese \ ERIE, PA. | SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 


CITY OF NEW YORK AND VICINITY. 






















Five years’ practical experience in the installation of these well-known systems of Arc and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. 

Among the most prominent installations which this Company has effected in the city and vicinity, 
are the following: 


Embodying a New 
System of Regulation. 


THE GOVERNOR 





WE i. ‘ew York Post Office, St. Denis Hotel, Press Club, 
VEIGHS THE LOAD Washington Building, Bechtel’s Brewery, Staten Island, Delmonico’s, 
Send for = ‘== Mortimer Building, Brooklyn Eagle, Hotel Brunswick, 
‘ . | Union Ferry Co., Opperman & Muller, Turtle Bay Lotus Club, 
Circular “ 5 \ Pennsylvania RK. R. Ferry, poowery « Union Club, 
atual Life Insurance Co. quitable Bu ng, nion Square Hotel, 
Matual Li ‘ Equitable Buildi Uni B 
ge 5 | Coleman House, New York Ferry Co., Brooklyn Bridge, and others 
| Hotel Dam, Tribune Building, Theodore Stewart, 
General | Hotel Normandie. U.S. Custom House. Hotel Royal. 
Sales Agents Wage Estimates made by Experts at short notice, on application at the office of the Company. 
S. L.HOLT & CO, 








67 Sudbury St. Boston, Mass, 
KINGSLAND BROS. & €0., 


28 S. Canal 8t., Chieago, Il. 
23 N.2d St., St. Louis, Mo. 
TATUM & BOWEN, 


Portland, Oregon. San Franeiseo, Cal. 


= ~SSCHAEFER ELECTRIC MFG. CO. 


on good regulation. Only Engine which 


§ ABSOLUTELY HOLDS to constant speed | INCANDESCENT LAMPS, From !O to 100 Candle Power. DYNAMO MA- 


under all changes of load. An indispensable 
Feature for ELECTRICAL LIGHTING. | CHINES of Improved Construction. 
| Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


ROOK, HORNER & CO., Balti , Md. v. 1. RICE, 66 Kasota Block, Minneapolis, Minn. | 
_— | P.O. Box, 3068, Boston, Mass. 
| FACTORY AT CAMBRIDGEPORT, MASS. 





ARC AND CLOW LAMPS. 
A PRACTICAL HAND BOOK 


—ON—— 


Electric Lighting, 
By JULIUS MAIER, Ph. D. 
376 Pages, 82 illustrations, 
PRICE, $3.00. 

Will be sent to any address, postage prepaid 

on receipt of price. Address, 
ELECTRICAL REVIEW, 
23 Park Row, NewYork. 


THE 


Age of Electricity, 


By PARK BENJAMIN, Ph. D. 
381 Pages, 143 Illustrations, Price, $2. 
A COMPLETE HISTORY OF ELECTRICITY. 


F Will be sent to any address, postage prepaid, on 
receipt of price. Address, 


ELECTRICAL REVIEW, 
23 Park Row, New York. 


DOoRSETT’S UNDERGROUND GoNDUIT SYSTEM. 


DORSETT 
MARGHO Le 


H. G. CHENEY, President. P. H. WOODWARD, Secretary and Treasurer. ROBERT CHENEY, Vice-President. 
N. T. PULSIFER, General Manager. R. H. MATHER, Con. Electrician. 


THE MATHER ELECTRIC CO. 


HARTFORD, CONN., 
Sole Manufacturers under all the Patents of Richard H. Mather for 


‘electric Lighting and Transmission of Power. 


AlsoSole Wanufacturers under all the Patents of Charles G. Perkins for 


Incandescent Lamps and Appliances for Incandescent Lighting. 


EXECUTIVE OFFICE, HARTFORD, CONN. 
New York Office, 145 Broadway. Cincinnati Office, Carlisle Building. 
Chicago Office, 117 and 119 Lake St. Atlanta Office, 16 Nerth Broad Street. 














UNDERGROUND 


S 


mips \ 
MI. GG. GG GWM AQAA 


Electrical Insulator, Water, Gas and Sewage Proof! Absorbs no Moisture! Frost Cannot Affect It! 


A Complete, Gomprehensive System of Conduits for Electrie Light, Telegraph, “Telephone and Private Wires and Cables for Rental Purposes, 


The 2i4-inch ducts in this Conduit are leased to different companies, which may then occupy them | electrical purposes the past winter in the solidly frozen streets of Chicago with ury; 
with such wires and cables as they may adopt. New wires may be introduced or old ones replaced | used by that city, giving —_—- unbounded satisfaction, and is now being pee he ds the chloe of 
through chase on — as : — ny ey des cepetietng ot sea St. ee ay one Detroit. The wae body of the Conduit is a thoroughly reliable insulator, 
An ex ence of six years for Undergrounc ina Q wn Ss materialas unaffecte e acids and alkalies, © cheapest marke: 
a saints of moisture, and its consequent immunity from damage by frost. It has beenin use for to-day. J and ‘most perfect Conduit ia the tke 


- CORRESPONDENCE SOLICITED. #4 
D. H. DORSETT, Proprietor.” No. G61 La Salle Street, Chicago, Il. 
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GUTTA PERCHA 
IS THE 
STANDARD 
INSULATION, 


Does not deterio- 
vate, and for 
underwater or 














Aerial or Und d. A 
ot Gondtcrng rites mer 
Marks* Compound and Balata 
dnsulaied Wires, Cora- 
age and Cables, for 
Office, Aerial, 















underground nderground 
is the most and Battery 
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Reliable and 
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RIVER Capres. 
(Gutta Perchka 
Insulation 
any number 
of Conduct- 
ors. 


Burglar 
Alarm, 
Annunciator, 
Electric Light 
and Gas Lighi 
ing Wires and 
Cabies. Silk, Cot- 
j ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterion’s Compound 
Jor Cable Splices, and Pure 
G.P. Goods of every variety 


















=. 8. HAYDEN, Prest. and Treas. JOHN C, FRANCIS, Seoy 


—THE— 


Waterbury Electric Co., 


MANUFACTURERS OF 


‘| ELECTRICAL APPARATUS, 
ij Magneto Bells, Electric Light and Telephone Supplies. 


way superior to the copper brush. 
Commutator. Commutator Rings last twice as long when our Brushes are used 


ELectric LIGHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 


and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 





REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 


PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
They spark less, last longer and do not cut the 








Fittings for Incandescence Lamps made to order, includ- 


ing Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 





WAREROOMS, 


Hoen Building, North & Lexington Sts. 


WORKS, 
CONSTITUTION & MONUMENT STS., 
BALTIMORE, MD. 








ments and Machinery. 


Send for our Prices Before Purchasing Elsewhere. ON ELECTRICAL SUBJECTS 
Estimates Furnished on Special Instru- will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 


23 Park Row, New York. P. 0. Box, 3,329. 











‘The Lane & BodiewCo. 
Automatic Cut Off Engines, 


From heavy patterns, and unequaled 
for ELECTRIC LIGHTING, 


CORLISS. 











Combining Economy and Reliability. 


LEYS AND GEARING. 


THE LANE & BODLEY CO, 
265 to 273 Water St., 





BUTT 60., 


Providence, R.L., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 
"Velegraph, 
"Felephone 


AND 


ELECTRIC-LIGHT WIRE. 


ai! ALS 
SINGLE AND DOUBLE 


aN 
Recmermro WINDEKS AND BRADERS 

w. “{ Ofevery Description 
. ) for Silk, Worsted 
\ | : and Cotton Braid, 


FINE CASTINGS A 


Sess, Arc Light, and Gas Companies 


ATTENTION ! 


Owing to Recent Improvements we now make a Specialty of 





psionic saree I CRNTRAL STATION WORK 


AND OFFER THE 


SYSTEM OF 


Incandescent Lighting 


NEWENGLAND MOST COMPLETE AND ECONOMICAL 





YET DEVISED FOR THIS PURPOSE. 





The COST of Installation is GREATLY Reduced and 
LONG DISTANCE Lighting Successfully Accomplished, 
from a COMMERCIAL STANDPOINT. 





FOR FULL INFORMATION ADDRESS 


The United States Electric Lighting C0 


59 and 61 LIBERTY ST., NEW YORK. 





amt, ‘ SPECIALTY. ¢ 





16x24 DUUBLE BRAIDER. 


216 LA SALLE ST., CHICAGO, ILI- 


ae 


2 eae 
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CHAS. A. CHEEVER, 
President, 





YU 
THE vy NS CO. 


TRADE MARK. 


INSULATED WIRES AND a 


CHICACO py 


2 Opera House Buliding. | 13 Park Row, New York. 


Thermostats ay Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRCUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 





Our patent hydro-carbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not a itself by use. A sample ther> 
mostat mailed on rec elpt of one dollar. 

Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size, SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 


DA Y'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 








The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or under ground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products. The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they being the most practical and durable 
in the market. 

TELEGRAPH, TELEPHONE and ELECTRIC-LIGHT WIRES for either SUB- 
MARINE or UNDERGROUND WORK a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G, DAY, Sole Manufacturer, 
CLARK B. HOTCHKISS, Gen’! Agent, 
16 DEY STREET, NEW YORK. 





3 -( conductor 


eria 
Salesbens Cable. 


The Brosi-Swal Electrie Light Co. 


OF NEW ENGLAND. 


W. L. STRONG, Presiden _GATLORD ee Secretary. 
A. D. JUILLI — Vv Ke e-Preside ABORN, Treasurer. 
OHN B. POW E LL, General meee. 


OFFICE, No. 36 UNION SQUARE, (EAST). 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 


THE ; Are Lights of various Sizes. 





SYSTEM Are and Incandescent Lights from one Dynamoand Circult. 
Incandescent Lights of various Sizes from Special Dynamo 
COMPRISES: 


for Central Station Lighting. 
Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts 





W. F. SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt. 


J. J. TRACY, Vice-Prest. 
N.S. POSSONS, Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


BRUSH FLECTRIC(O. 


SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 














merer=- ANSONIA BRASS & GOPPER C0., 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Cliff St.. New Yor stories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten ‘et twelve 16 OU. P. Incandescent Lamps, at any point on an arc-light circuit from 
ani ney current equal to 2,000 C rc lamp. 
n be used with any make of ATs, dynam 
Any number of the lamps can be turned on or r off. without aGocting the rest. 
Invaluable to arc ignites companies as & means by which they can secure customers, from one up, for incan. 
descent lighting anywhere on their circuit, without invebving the iene expense for incandescent lighting Plants, 
or the necessity of getting a large number of subscribers to commence with. Address, 


THE BROWN ELECTRIC CoO., 
400 WOOD ST., PITTSBURGH. PA. 











THE BRUSH LIGHT STILL LEADS: FIELD. 


No other system in the World equals ours in Simplicity 
Durability, Earning Capacity, Reliability. The Best is 
always the heapest. 35,000 Brush Ar Lamps 
now in use. Self Regulating In- 
candescence Apparatus. 


4ET OUR ACENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE, 


THE BRUSH ELECTRIC CoO. 


CLEVELAND, OHIO, U. & A. 
AGENCIES EVERYWHERE. 


FOREST CITY CARBON MFG. CO. 


MANUFAOTURERS OF 


AUSTRIAN-AMERICAN CORED CARBONS. 


—ALSO— 


Solid Carbons for Electric Arc Lighting. 


HOLMES, BOOTH & HAYDENS, 


SOLE AGENTS, 


No. 25 PARK PLACE, NEW YORK. 








BRIDGEPORT BRASS CO., 


BRIDGEPORT, CONN., 


INCORPORATED 1865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE 4N> ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a on 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED, 


CLOSE REGULATION, 
CONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


OVER 2,000 ENGINES IN USE. 


SELLING AGENTS. 
TANNER & DELANEY ENGINE CO., Richmond, Va- 











ARVIS ENGINEERING CO., 61 ohver, naa Boston.| 
ron ‘ND ENGINEERI’ Na vO. St. Louis, M MORTON REED & CO., Baltimore, ‘Ma. 
J. F. RANDALL, Warren, Ohio. A.J. MILLER, Danvilie, Va. 
JOHN R. MARKLE, Detroit, Mich. W. R. BURGESS, Greensboro, N. C. 
H. B. SMITH MAC HINECO. 925 Market St.,Phil. aaa Lg S. JOHNS, Pensacola, Fla. 
F. H. HAYWARD. 81 Lake St., Chicago, Hl. 8S. 8. PEGRAM, Macon. Ga. 
T. W. ANDERSON, New Orleans. La J A. HAUSER, Montgomery, Ala. 
Ek. P. HAMPSON & CO., 36 Cortlandt St., New York. 





William Marshall, THE 


Manufacturer of ELEcrRicaL CONDENSERS. 
STANDARDS A SPECIALTY. 


Rooms 2 and 4 rein Dalities. .! 
Corner Waverley and University Places, New York. af Usse ine is 0, 








MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNING MACHINERY. 


Warranted to run steady and smooth, and without stretching 
| Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO .- 
Manufactarers and Tanners of Oak Leather Belting 
and Lace Leather, 





711 PINE STREET, 


ST. LOUIS, MO. 


47 Ferry Street, New York. 
16 AROH 8T., PHILADELPHIA, 86 FEDERAL ST., BOSTON 


t : < 
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